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iPeraoia oxtdettoo of s toro ida l isotoiMS, satttrat^d and 
fimsatitratad aa watl» bos t»«eii a prootnent part o t jroaoaroii l a 
ttiaae te&oratortoa for a nuidiar of rears* ftia autiatrataa 
eaptojraA i n tlieaa 8 tod ies vara 3-<p!l<<"03rolo«6«<«<K{tiolaatan'^ «»oaa 
{ l ) t i t s Sp-tialo darivattirei ( i i - i v ) , Q^roHio*$«<««iiolesteft-d« 
one <\r), i t a 3p-aoat03Ky aaalogu© (VI | , oiioleat-9<>ea-7-Kioo (Vi l ) t 
i t s ap^ooetojor enalogua ( V l t l ) , onH»losta«»3p9*di«a«t«>oae (IX)i 
oholesta«3t4-dim'^»oaa (X)t dp«tiroaooiioieat«>4««a«3*ono (M}$ 
4»<«>aeotoxf0tiolost-€««fi«^'-ono (XII)» aethyl 9«4eeto«8te»seoooiiolootaa< 
d<»oate {Xttl)$ 0otbyt 5<»iiEeto<«>{|f6'»8e6ooiioleat*3«eO'-6««oat« (XIV> 
and «etH}rl 5~lcato«4f9»seoootioloatao«4-oate iW)^ 
( I ) ( H ) R, CI 
( I I I ) R, Br 
(IV) ft, I 
Bro 
(V) K, Q 
(VI > R, om 
(Vi i ) R« a 




Cnti) (XIV) iWf) 
A* Satorftmi teototica 
In en atteopt to estond oKiiiaUoa studies to tiittiorto 
un«xptoroi! %;otOfie» of ttio p-^ si tostna* and oliolostaiio atsHma 
«« oxMiifiod the perben^oto aoid oxldatloQ of 6-K»3io«>3«<**f*«ito«tcuQi'i 
aeotiite iWfl} and 5'<M>liolefften«-3f6-«dioae (XVI I ) * For^oid 
Oxidation of (XVI) provldad ttio expeoted 6«-oxa laetoat (Jiyi l l ) 
nt watt «i i t t 7»osra latKtar (%IX)« fhin observation oontraatad 
wltli the marHQr atudr of oxidation of 3|i-ao»toi(f*$'<«ohol«ataii«> 
6*oii« (iCX) and S -^K)hol®at&n<«^«one (Htll)» raportad by Fonlcaa 
and ^l lo9 to havo ttaraospoetfioally providad oiil)r t&a OM>xa 
iaottars (t?ai> and (x;xill}» roapaotlvaly ttaroagti auparior Migratory 
itptttada of tar t iary CS ralat iva to saoondary 07* fti is d i tara -
paacy prompted us to raoxanina tha poraeid ojcidatioa of {XKlf 
(xn), ( X - I I t ) and d&^bydroay-SK^-oiiolastmi-d-ona (XXXV). 
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( I ) (XXXXII) 
{ t was note6 tbat in eaoh e«j»Gf tootti tsosara «*r« oi>tiiiii«d* 
fhe fomatloii of T«»oaEe Isoasr Inoroissod wltli tli« laeraaslng toolk 
of ca-siibfltittteot m rnvtaenoeA tsy ttm ra t io of prodiiots obtaiood. 
1*ti« oxoeptlon was ttio OFolotcetooit ( t ) wtiieti furnislied ttio 6*oxa 
laotono ( K l X I l l ) aloae. fhe atruoturaa itoro tintqftiiirooally 
oatAtrllshsd on the ^asia of apoctral oliaraoteriatioa and ohonioal 
















( t f lX) !l,8r 
<lones* 





( V ) 
n i l 
P«at» alo* 
(iparin) «, ci ixmit 
In view #f tH0 mt»reminti0n&lt oDsorrations &t la oojeictad«4 
Hi til CI for migration t& elentrmit 4i6tiei%nt ojcygea» aoreto^ in 
( f T f l ) pf®vl«eir oj iolast irelr tti© la^iiala^toRo (IIICIS) anil ooii© of 
t i t l i o r ttio aonoliiotones or ailaeitotios oonoetiredito. fhm s lmo ta ro 
mm establ ished on np^etra l oirft^^oo mii$ o&ct^oal oottvoraloiia 
iltastrato^ t»eto«« 
(lODCIX) (£{«) (lO^t) 
»• °<*p'4l»amtttrttt®d teetonea 
Per«oldi oxt i lat loo of oofijugatoii enooot 1« aiyagrs of 
(n) 
ifiter«iit as t t farais!i«« e «t4« arrar of r^arnuigcd prodaot* 
AApendlng upon th« axperiamitAl ooadttions. tn tbe Hop* of 
acttievlng soaw Interesting r e su l t s , dp«Aoetoi^oiioleat->4«HifiHI« 
one (Xtitt) atut otiol0St-4«QRo«.3,6«iaions (KwIIS) ware pat to 
porl^eneote ooid ontdations at differoat oonoaatratioii tei^sls. 
Both (Xlill) and (%t«III) providod o variety of rearrangod prodaeta* 
(a) the ttotons (Xt«tl) «itti i isola equivalent of pertiea«oio 
aoid gare 4.4i3r4ro3(reliote«ta*3f4<-dieii-<0«oiie (XJAVU ^ '^xo^%<*^ 
hydrosiyctiolest-t-ea-oSP-irl aa«tate iM*V)t 3p-ao«to«y«7«oxo-«6t7« 
aeeocrial0at«4<^n*^-oi<! »ei4 (iBUVt) aad 5-<}ico«^ « 6«seaootiotest<»3-
@n««*oia mi6 iWUVllU Viith 2»S sole atipiivalent of paraaidp 
(SE#ff > pt&wi6e4 (2atVl)» ( ^ n t ) ana 3B*aO6ta^'»0*T«aaaaoliolest» 
4«ene*5»8*<;ioart>OiirUo aold (XLVIXI). 
t »ol« 
A e O - ' V ^ 
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(UXI) iuif) im) 
Sttrprislngljry ttie •Idattsrdio fanotlons in {L) aiifl (UtV) 























UQehtmismn for ttrn fornation of the forogrl aota (JSUVt) 
0ti4 the ^iaold iWfttl) ha^« iMieQ pro$»osQd« It lifw bdftn exp«ri« 
aentally proved that itW) i s ao Intenaediato In ttie oonverslon 
ot (Mitl) into ttio diaota iWifllt} Imt not to tbe iormyl aoia 
(icyriK tb« toraation or tho forntfl eoi<l (XI«VI) ttom iSUIX) 
tia« been proposed to ooour via an enatogous pattiway* 
(H) C!}oteet»4«^ae«3»6«Naione (aOiIII) with i nolo eiftiiiraleat 
of perhooEoio aeid provided t'<«-h)rdrojgrohole»t«<4-eJ»e-3»d*dioiie 
<LXl)t 4«h)rdroxy*-6-«iethos3roholosta«4,6-dien<<^«one (lilXt> and 
3<4i9Pdro33r-3t'^ *^ <^l*^ <^ <^>H**'*^ '^ o*^ "^ i3i* (liXItl)* Itaaotioo of 
(XLtll) with 2 laola eqitivaieiit g«re (l«JCZIi> and a noval prodtsot 
S'<fTa'<*<»3iido«6-oxa<<»8*ho«oohol«ataiie«>3y7*diona (LldV)* Vitli 
.1 «ot« aiq|iiival«nt of peraoid (xbXtl) fcumished (UXIV) aad 
S Xi7a<K«-03ri do«>3tS«»di oxa-At ^ "4)1 shoaooho leataaa*-!, 7<*dione (UV ) • 
( x ) 
(LXE> 
I t 






fh6 s t ruotnros iror* ostaHlisftdd Itjr t h e i r plijrsftoal 
{>ropcrtf«9 Aiul oliGiitoal tra»afor«atl<iR«» 
. ^ f lQ /»^ r^"\ ! 
^k^ P8A Y- (1 «olo) Oil 









A nootiAfiifttt for tiie oooversioa of {%i*ttlt Into (l*ia?> 
liivolirttig tlie liitofwe^llitojr of (hU) hm hem proposod* 
( s l l> 
pmt * II 
steroidal Tetraaoleo 
In our laboratori^, tre roomily took to the wyntHQSis 
of storottfal tetra«olo» wtiieti are often olaitaeiS to be of oUitioal 
Ifiportcmoe* Previously tito 0-oxo steroids , aeraely 3'<»9««««yelo-5^*» 
oliote«ten<-@«oae ( I ) and dp-aoetoxy-Si^drosi^-^^^oiioloataa-^oono 
(hMX) were used ae sabstratea* Uoireiror» for a e^steaatie atudy« 
the eas l l r aaoeealble 5'<«ehol6ataii«6-oQe (XM) mid i t s 3p*a(ietosy 
i%X)f Sp-liydroxsp (XXIV) md 3p«eiiloro ( H ) aaalogitea were etiosea. 
tHe results are aawsarlsed below* 
( I ) iLUK) 
iva) «, If 
(XT) R, OAO 
(TCXIV) fl, OH 
( I I ) R, CI 
( L M I ) fl» OAe 
(bXXIl) R» OH 
(LXXItl) flf CI 
ihxm) tit ^8 
(LX»ri) R, CI 
AOO 
(LltWIII) 
The it.a*r» spectre of l«trazolo« e3ihtbit«d «o«e noteworttiy 
featnr«ii fro« oharftotonsiitlott ^lenpoiiit. f)i«re wa* an aimsttal 
diaaagfictio atilft af Ct3«-aetityl protoat, Mor«ov«r» the CTa 
protons did not appaar togathar lui wai eirpaotad of tfiaa« 
Attftvpta h&V9 hemn «ado to rationallaa tliaaa faota. 
(«lv) 
p^lf • III 
M«9g %eotroaat ry of « t«ro t i la l ^ -laotoCTa» 
A ooantaiofi t ion f r oa t t t ts taboratory Had <i«florilyed ti i» 
fliaaa apeatra of sevaral 6-osa laotonoa ( lOU I I ) , (JCICVSI)» {XUXi 
aiid (XXUtt) In ttta oltalaataae aar iea i the d lagnost la faatura 
af utitoh was em iotanae paafe at a/a di8» Svea at tHat tiaa« 
tba t i n t tad value a f t t i i s attMly waa aoundail aa tb ia paatt eouia 
atao raaot t frosi tha taoaarto T<-o3ra laatoaaa, fha T-oara lactoaaa 
C m ) , C%Wf) end (lOCVXIf) preparait i n tha praaeat aludy ( P a n * ! ) 
vara autilaeted ta oaaa spaatral f ragoantat ioa anil ooaq^otlaoa aada 
with the fBaaa apaetra o f 0«^xa taotonaa* l a aantraat to l a t t o r t 
ttia fara»r ationmd abaraatar tsUa M^OU^ O^ ipaaka* f b i a rad iaa l 
d l f faranea i a ttia aiaaa spaatrat baiiavtattr a f &m and t«oxa laatoaas 
etm Da eiada n»e af t a d ls t ing i i iahtng Detireaa tbeaa alaaaaa af 
a ta ra lda l aoii^aiiiide* 
Tha fa l l f lw i i is tiS^le auwtiiariaaa the ra lavant paiata a f 
d l ffaraaaa bativaea 6<«- sad t«axa laotaaaa* 
tab le 
xnu 
( t ) M-CO 
(3) « / • 9t8 (base peak) 
(3) A/a a63 
(4) 
M-ca^^ t^ na fii«ot» Daak 
^ /a 3ta;ol«aat n a f t i g i b l a 
m/e 26a„ adl (alt taat af aava 
i n t a n a i t y ) f adO 
il«dS ( l a s t a f C3»C4»CS»C6}« 
(» r ) 
Ttie«« illff*reoo4>« mmy be ooit»id«roa of dl«faoi t lo ir«lit« 
sitio« ottitr Itoaerle l«otones <XX^II and WfUl) AH^ (XVfIS aad 
ieiX> also «3diltilted enalogoits behariour* 
Oepartnent of Clieii l»try 
AligATti mBlim Ont i rorsi ty 
Al t garb 
Hi t9 t s to e^rtlty €hmt tt i« work tf«iioribei! i n t b t s 
thesis i s tbe o r i g i na l work of thd ^andtdato done onitor my 
«ii9enrt8ioii« ft ie t t iovis i s «i t tot»l« f o r suBal«siofi f o r tbe 
Qfttara of i>it»0# degroe t a Gboratatry. 
iU&hammA Sbaboboddia Jibaad) 
i^rofossor of Cbeatatry 
fhrougli tlieai9 I t oe t I ntst i to give no a jprwts ion of mat 
txtretto f ra tu f t i l i i e f s to Prof« il«S« iUieiuf f o r t i is la iml i iab le 
gtitdiinoo ioidi tietp At every stage of tb« norK: 4i«fscirli}ed hero* 
{le lias Hoofi a ooaoteait souroe of fos i i t r i i t l o i i to wt aaH t owo 
nn 9netwson» dN»l»t to «iim« I ma ©tso os t rooe l f t t ieati fal to 
Prof* w. Rfiimeat iroaat Beport^ent of Ct ioaiotrr ^^t t i fo r p ro i r i s -
l » i aoooodiirir f n o t l t t l o o as n o i l as fo r ttie oaooorogeiaoat r@ooliro<l 
o f f and on* Dr* s,il« Onrnm mlwts^a 9iio«odl o tcoeii t t i t o ros t I n ngr 
|ir<^rosit f r o n ivliioii I t jooofttoS. 
nrs* S,M« Tonsa (BRIT, Vnreiiosl) aii<l mu SfoooH (CHEti 
tttettoov) tteifo hemn o f trodondotts Hetj^ to mo as roior i la tbo 
dotoraloat lot i of ntm^r^p l « r . i»i<I «a«« sfiootra* Ho j^rairo oaa 
Ha too taigti fo r t d e i r oiaoora tiat{>« Ors* l i * Hosmfiq aad %*a* 
cuowdhrr ft0Ero at waft laat a groat n&tping hem^ to m& and ttiejr 
daoanra «f utaoat a^iprootattoa fo r t t i e i r bonest mi4 dialatorestadi 
aaaistanoa* W oti ior resaaroti oolteagaos iiara aiao iieon ait t i i ig 
no tm^ t aakaoitlodie that n^tl i tiMiilea, I«ast tint aot the taasty 
I plme on reoord «jr g ra t i tude t o tHe CStfl (Ko« tMl i t i ) fo r 
f tn i i f io ia l help aad Mr* I .A* t l l l oa i fo r tbo forbaaranoo tia has 
otiown wt i i lo the aantteoript nae being typed. 
(X«A« ICIiaii) 
C O S T E M T S 
Peg* 
•mmSitmi''mmtmmammmmmm 
PART - I I* tetra«i9to»t9r<iiil« 3f «* 6T 
?i^7 •* If l« Mass Spmtit9wmtry of I^aetoi^* 6S «» 83 
MSMSSIOl* 
PART - I . Qadsr«r»V|tltger Oxiaat idn of 
Stero ida l EetotMis 84 • 159 
9mf ^ I I * StGiHitdat f« t ra£ol«s t&O « i f ? 
r i iAf « t i t * Mass Speotr^aatri^ o f s toro tdat 
7«0]ca1LiiQto»e8 i t s •• t t s 
pmf • I . 18® •* 339 
PAWf - f t , 237 « 344 
l»*Rf - f l f . 249 • 249 
USY OF HBtlCATlOIIS 896 
P&racldi oiildaticHa of s t e ro ida l kotonoeii sa lara ted ead 
Ufisaturatod as wdtlf has beoii a prdedLoent par t of roaaorob i a 
thofie la tmrator tea for a aamtter of yaara* ¥tie subatra tes 
efflployad to those studios irare 3'<|5-Ksyoio-.5'<*<iliole8tan«6-Ofto 
( l ) i i t s Sj^'-Hato dorlvatlvos (II-IV^), S'»i>rosio* -^«oi:toi89tfflEi-><i«* 
ono Cv), i t s 3|i-acot03?y cmalogue (VI)» oholost«^-»ea«>7-»ooe ( V i l ) , 
t t « Sp-aeotouy imalogiie (VI I I ) , ehotosta»dtB«>dioa*f*9no {IXJ^ 
oholoito-2f4-diofi-0«-oa© i%)t 0P-&roiaoohol«ot-«l-©o»3««n© ( S I ) , 
4^«aeetojtyofiolo9t-«-en-3-ona ( H t ) , aettiyl S*4ioto«3,d*8ooQ« 
oliolostaii<-6«-oato ( X I I I ) , mntnyl 3«^oto«^,6*8aoooliolaat«-3-«Q-
6-oato CXIV) and eetnsrl $-4eeto*4,3-^ecocliolosta»<^<*oate (KV). 
S«iT 
( f ) ( I I ) R, CI 
( l i t ) R» Br 
(IV) H, I 
(VII) U, a 
(VIII) R, OAO 
<• I I •» 
( IX) 
^ocri. 
(sail) (mv> («y) 
A, Sfttoratitd ttetonasii 
In m &ttetspt to extenit ojcKlaUcHi studies to bltiierto 
unf»x|ilor#^ teotones of the p<-9tt«^«tane axM oiiot«>6t«ttto sdrtes 
ire eiramtned the perlienffole milk oxidation of 6<«oxo*3K*p>Hiitootaiif I 
ae«tate ivft) anfl 3,:<«-oholostaae-$t6*dioo9 {Vflt}* Feraoid 
onridatloR of (Wt) provided ttio oxpootod 6-0xa laotoao (XVIII) 
as well as i t s T<-K»]ra iso«sr (XIX), th i s observation ooatrasted 
wltli the ear l i e r stadjr of oaidfttioa of 3p»aoeioxy«5'<;««iiiolestaii-
6«oEie ( K 1 ) and S^*oholestan**6<-oiie (lCJ£I)t reported by Fontcea 
tm<i Miles to neve stereospeoifiottlly provided only tbe 6»ojra 
isonsrs (i;i(lt> end (XIIXI>» respootiveljr ttirougli superior Migratory 
aptitude of ter t iary CS relat ive to secondary CT» Tbis disore*" 
paney proapted us to reoxaaine tbe peraoid oxidation of ixx)^ 
( t t l ) , (1*1111 and 3|}*fiydroxy-5K<»etiolestan<^«one (1U£XV}. 
iU -






















( « ) ( juyu .J [4 / 
t t vat i iot«« tbat ta eii^ti 0dS0» l iotn t c o w r s vpere <ibtaio«(I« 
ftte for««tt«>ii o f T*oxa isoaer tnoreesfia v i l l i ttie tnoreaslag bulk 
Qf C3<«sol»»tttii€>itt m 0irt4enoed l^ jr tHe r o l i o of p roba ta oUtalnetf. 
f l i« eire«ptl0(i wm t l t t oyeloli^ttittG ( I ) vbiob^ ftirntslidlt t i i« d'-oaea 
taotono ( i T f X n ) atono, the »liniGttir«9 «or« nnaqaivooallj^ 
estDli l istied on tli9 b e i i s of sp®e%rel o t iaraetar is t te t mul (s&i«atoal 
tr«n«for»i i t toi i»» ntme of vhtoli «ro out l tna i t IMIIOW* 
«e«iT 
• iV • 
(xxti) 
i i o - ^ ^ - - ^ 
Joaei* 
oxtd* 
^ 'iitJk#y» f 















2 . ttgO* 
(«WU% 
«. ir • 
" ^ ^ 
Ha 
r«nt« 6lo< 
iwnu) R, CI 
(Xtt) »t Br 
(sxvi) 
tn vtew of ttie aforomentiojiod oliservatlons i t i s o(moltad«<i 
afresb tt iat despite i>etng to«s siitostttatedt 07 Qoiamieies e f f e c t i v e l y 
wi t l i OS f e r n ig ra t i on t o c leot ro i i de f ie ien t oxygeii» moreso» i a 
3p<»stttostittite<l s tero ids* 
Oaeyer-Vl l l iger ox idat ion of S'<<i>oliolestaiie«-3pG«dione 
(l?9^ll) firovtded e^xolusively ttie taonolactoae iX%M%} eead noae of 
e i t f ier ttie nonolaetones or d l loo tonet oonoeivabie. The s t rooture 
was estat i l isbed on speotret evidenoe aiid obenioal oonversloas 




B. </. tB«4lo»«tttr«ted Icetonst 
l^erooid oxidft t lon of conjugated enones i s slwoys of 
** Vi "" 
l o t e ros t AS I t farntsHes a wide erre^ of rearranged pro4uiots 
dependlitiig ufion Ct%« •x|>erin@atal ooiKt i t tont* l a t6« Hope of 
eeHieving nmm i t i t e res t ing r e s u l t s i 3|^«-ao«it03tyotiolosl«4*«A*4}<» 
o«« (xCiff) and <}lioleflt'«4<«ene«3pd«<tioi}e (XLXII) i^r® p»t to 
fi^rlyenKidle aold oxldot lons at d i f f o r e o t <iofloentrotloii l eve l s . 
Botb (}CI#rt) Olid ( H j l f f ) proirl<i»a a r a r i o t y of rearrangaa produota. 
(ft) tho fetetono C ^ H ) wttt i & nolo ef}Vil.valoiit o f pariMiitx^ic 
aetd gave 4«»liydiroirotioiottta-3y4«>dlen<«i$«»oao (JO«iy|y 9-oxo-T»<» 
tey<Jrosrcbol«»t-4-ait-»3p-'yl aeetate (IK*V)f dj^^aoetoxy^T-oxoooSf?* 
teeooliolo»t'-4<-N9»<«6«>olo aoi<l iWUVl) &a& 5<H>ICO->5^ d*&aoootooleat»3-
«n«^-oiQ aoiH (3ttiirtl)« I t t i l 2«S aoto ei f i l i raloot o f gieraoid* 
( i c t i t ) provided (XIAM>9 Cxi*VIt) and 3p-ofiotos5r-6»7«soeoohole8t-
4-efie*S|8»dft0art»O3tyUe acid (3a«VIIl)« 
HO w 
(XUV) (XW) (XLVt) (xurxi) 
(iLtl) 
a,s «ou ^^y^^ ^ (1CWU) • 
(PBA) 
(xiiiriii) 










O j ^ 
Ci*) 






Sumrisinglsry ttio aldatiydlo fuootlona in (l«) and (t lV) 
raaalriftd aii«irfeeted tftirlng oxidation ny «loaas* reagent* 
- viti *• 
^Sa'^ a 
coom. 




t . OB/M«OH 
2 . HgO** 
{mu) 
«r0fl99* (IX1<I* 
0^==k^ ; ^ tiooca OOOi, 3 









fiteohanlsois for the torm^tioa of the tortayl aold (}a<VI) 
and tho diacld (JCUVIII) baire been proposed* I t aas been escperl* 
nentallsf proved that (Wf) Is an inteosiedlate in the oonversioa 
of (Bit l ) into the diaeid (jOLiVIII) hut not to the torsiyl aoid 
(%LVI). The foraatlon of the foreQrl acid (XL¥I| front (JCLIt) 
has been proposed to oeour via an analogous pathway* 
(b) Chole8t-4-ene-3«6*dlone (Xldl l ) with 1 nolo equivalent 
of perbeneoto aold provided 7'<-hydrojarGholest-4<»ene'-3»6«dioae 
(hXL)f 'l'-hydro3C]r«6<Hiethoxyohole8ta-4y6«<Uen-3-one (l«XII) and 
3«hydro3Qr«»3t4<»oxldooholest-4'^n<-6<-one (tiXIII)* Beaotlon of 
( X t l t l ) nith 2 sole equivalent gave (lijCEII) and a novel product 
5'<,7a<<«*oxldo*6-oxa-B-4io«oohote8tane-*3y7*dione (LiMV)* Vith 
3 nolo e(|uivaleat of peraeld (]U<III} furnished (iiXIV| and 
So^,7a^<*>03cido*3»6-dioxa»AtB*bishoiioohole8tane«4»7«>dione (i«xy)* 






3 taole , „^,^x 
Th* •truetares were Gstabllstie^l by ttie&r pftysioal pro-
p«rtl«« and! che«Klo«l treoisforatottons• 
OAe 
f»8A ( i noic) 
00 
(LXVll) (I'XI) (LXIV) 
m •n^ ^ 
Ae^o/yy 




A aeotoiBitsffl f o r m& «onv«r»to» of (11*111) I n t o (l^XIV) 
I f ivo lv t i ig tho tntoraedtaoy o f (i*XI) liae Ueeii proposftd* 
PMf - I I 
In our imoratitryt «o reoeatlf t«oS( to tde 5<riitl20sl« of 
«leroi<lat t ^ t r a so t e s nfitob are often olalwed to tie of o l i a i o a l 
tttoortenoo* Prevtoanly two 6-oxo s t o ro id s , nmely 3»<»S-H3|rolo--5-(-
otiotestoiio-d-oiio ( I ) ofidi 3p«»aootoxy<-5«4if<Irojar«5K*«ottole»tan-6-on« 
(LtfIC) fptro used as subs t ra tes* Howevert for a «r<itG(s^<:t'0 «tu(iy» 
thB oasllsr »aoo89ltite 5^-otiole«tiitiHI«otie (WLi md i t s a^^fiootoxy 
<i:f)t 3p<4iy(lro]3r < t^ i r ) imdl Spistitt^o ( i t ) aaatojpios were etaoaon. 
fiio roan I t a ere sonaiari »edi lb«to«« 
( 1 ) ihUX) 
(XX) H, OAo 
( t t l ? ) «, OH 
( I I ) R« 01 
(Lxt) n, n 
(Lxxii) n» on 
(LXXIZI) R* CI 
(LXXtV) fit H 
• idl i «* 
ACO 
flift 9trtt«ttire9 i»er« oliiuraQterised W physical aetUods oad 
otioMioal ooiiir«rsloiis aa shown li^toir. 
(Lxsyni) (OKWIl) (i«lLXIX) 
file ri«ii*r. sp^otra of tetrasotes ejtblblted soae aotetiortliy 
featuroa fron oiiar»3tarlsation vlai^oiiit. fhare was aa tuiusual 
diattagnatlo ahlft of G&3*^ otttFt protons* £foreov«r» ttie CTa 
protons did not appear togotlier im waa oxpooted of ttiaa. Atteaiita 
havo Boon nieda to rationalise tbose foots. 
PART *• l i t 
Mima 3p^trft»etfy ot atcrotHal ^ -taotono» 
A ooweanleiitioa froa tstis laboratorr !ia4 desioriDed tb® 
«afs apoetra of several 3«oxa laotones (XKItljIi (Xl^ll)» (XiJEX) 
and (Tttltl t) in the oliolo8taii« serliiSy tiie dlognofitio feattiro of 
nfiloli vas 0» Intense p&sk dt a/o 3iS« Even at ttiat tleep tHo 
t i n t e d Vdtae of tttts study was sounded as th is peals ooald also 
re«alt fron ttio laoaarto 7«oxa laotonoa. ftie 7'»OXB lootonaa 
(5Cfl>, ( tWI) ««d (iparill) prepared in the present study (Far t - t ) 
irere eubjoeted to aaas apeetrol fragmntatton and ooapartson isade 
tdtti the mats ispaotra of @<»oza loetonaa, in oontrast to lattery 
the former showed oharaoterlatte U^-^Jt peafes« fhle radical 
difference to the aaas speotral hehaviour of 6» and 7«>-oxa laotones 
oan be m&Ae nee of In diatlnguishtng between these olaeaee of 
steroidal oos^ounds* 
*nte following table tnsnariaea the relevant points of 
dlfferenoe between 0«- «ad 7»oxa lactones* 
tab le 
xxin xxyi 
( t ) H'-CO M-OKgili no il*CO poafe 
(a) m/m 318 (base peak) a/9 318 aleiost negligible 
(3) a/e 303 m/^t 3tt3» afti (alaost of sane 
in tens i ty) , 290 
(4 ) • « ~ Sl^es ( loss o f C3tG4»Cft,ce), 
- jnr • 
The9« dlftttr«iieoi nosr l}« eona&dtred of dtagnotUo vulue 
9tno« other Iso^erio lootonts (XXirxx ond XSMllt) aa<l (icyuX and 
UK) alto oaAitbttad anatogoiei tieliaYioar* 
fWiORgfieiU. 
Qirarfit»yotd» 
«t«r«14«t ring striKitur** «fitii tiieriipetitie propertiec 9timtlat«d 
•vt6ii«iv« roMaroli «itd Ib is resulted in t&$ prv^sration of « 
v a r i e d of oxfgoa li«t«rooroliD oon^ottiutt «ltt i ti«ofal t»iologioal 
mutivitf^ flie«« oxa«i«roi4«i «ore fi^ ttntt to He «>f great le^^ortaiiGo 
6» 9riitlieti« iat«r«i9diftl«s l a «attf roaatioaa* A« intoraaOiaUs, 
tDoy l»Q«iM0 iaportast for tlia iaaartioa of laDellad oi^geii l a ta 
tba steroid nttQl«tt»» ring aontraotion «cid praparatloa of aetbyt 
dertiFatiiras« ato* Several aaalag^aa of biologioaily active 
ateroidt wat^ footid to retain t&air aotiyitjrt atleaat to a oertala 
airtaat. Oxaateroida are asuatly prepared i n ttia forai of an etbar» 
laotooe^ aahl'dride an^ aa dertvatiira* of laotoaaa. 
Of tlia varioaa sathoda ia use for th& iaaarti im of osjrgaa 
ataa in oarboa fraaevorkf tfie MOMt widely ased i a perbapa the 
Baerer^^iltiger ostdation of kotoaaa* fbia adapter w i l l be -^ ^ 
Mainly ooaeenied with tbe review of t i tarat i ire on tbe prepara-
tion of oxaateroida hy B»»rer«Villiger o:i^d«tion of ateroidal 
ketoaaa. 
t I n i899, Baeyar md V i l l i g e r * reported tbe f i r a t exaaplaa 
of tbe paraoid oxidation of ketonea to oorreaponding eetere or 
taatonea* fb i^ need Caro*a aoidf but i a aobaaqfaent yeara aeveral 
4I# £ | ^l^t^ 
Qth«r perossymei^B «im& ofwt i o t o ii»«t of utiloh t l t» p r tno ip f t l 
onss ar» |>tr«o«ti«» t r i f t t i i i r<^eraf i« t iOf |}ofli«nsoie «ad aoQo« 
p«ri^liti i i i lt is mtmt ft«iii»ttoii oaii aUo t»» t»rougiit iibcmt liy 
t l t l n trpA oi oirtdftUom hwi foonil « i f id« T u r i n t f n f tn{>ort«iit 
•yn t l id t le and d«ir«^At ive f^{»lioAtioii»« An •x&» l l« i i t reviffw 
on tli« 0Uib|««t t « glT«ii by aa98«lt^* futts p«riietd« bavo been 
tlfi«<l l b »sr»lti«iit»« a ireirletjf of •toro|<S d»d terpm<t Imtonea m 
iv» l l «9 labttmes tt i irolYit ig mitfiatt and larg9 r ings vblob «re 
i r t r l i i a t l f aii<»btfti»abl« br btber iieb&s* 
g«^f«y:^ ,A^* i^y o,iyt4ft4ffl, <i|„ •^f,ro|.<i^^ „,i?l<^f» 
A. siitaratiid. K«tog^«» 
J S» 19tdt GardfMr cmd &oa40tt roported t h a i 9p**(Miol«staii<-> 
9<»ottt(I> on b«eti ixf i r t tb asaaioiiiiitt pttrsalpbuio an^ novt ie «ol<l 
f i iralfthed a s ingle prodaet* 4-*njia«*A-b(raio«9^*«oboleiitan*'^«>CMi»CX')* 
( I ) 
w 3 «» 
E l l i n mid Q«rdii«r htate ohBmrveA tbmt 9'<rchol&»tmi»3-* 




»o l l t g« r aad ©0ojrtii«r Hwo thewii t t iat a K-^roao-SK* 
oliole9tan«3*<HieCVl>, miii*r Oa«]r«r-«Vtilit«r «<mdttioii»t gore a 
W$f 
d Edward and Mormid soli|«ot»d AHEior-dp"He>tiole«tiui»3<«ofi« 
( V l f l ) to |>»rfto«tlo aoid oxtdatton ma r«port«d to h&vm obtatnad 
a t l ng ta l«oton«« i«Kixa*5p«oiiol«atfai'-9*oiia ( I X ) * 
• 4 • 
f^  f t 
<virt) itx) 
ti«rit tin* mmm that til® B«^©r*Vt l l ig«r mAA&Utin «f 
9o«e 3-%eto»AH«9Jroogis»oiioil» I n tti« oHolfifrlama C%30O and androataii* 
(suit H t l ) «erl«« g«f0 exotii9l.veljr tb« oorr«S|»ofuliiig 2<»oi;a»t«roid« 
(JEtV, .w) alii} (jorit 30^11). lat»r«0tli igir' i a« i*ojfii-l»&o»rt wor* 
ol»taftiie<l» 
(SXI I ) Sp«<ft Rt& 
CUV) s-<-«| afCgii^y 
CXirtt) 8p«4l| »»B 
' Ho««iitliftl t t «1*^ lkcv« r«pert«<l tfewt BaM»]r«jr-^tllfti«r 
oxidation of 4X- «ad 4i%«i«otliyl«9^«oiiol9«t«ii-9<»oii«s (jariXI^ H X ) 
•nd 4t4Hlia«thrl«S'^'^hole«t«ii-3*-on« (XX) idtl i ••^liloropor^* 
!»«fixolo act4 affordod tlio ^ -liietoiie«| 4«^<««ttiyl-4-ox«*A«l><Mio« 
- 8 • 
%®lf 
( isr i l f ) R, CII3I R%fl 
(sictis> ftfC^gi fl%ca^ 
(%Xl « 1 ^ ofH^loiTQrperiieiicoio aoid in tlie pr«8e»o«i $f a n int ra l 
aoid at eatfttjrst anif tat^resftiiiitjry oiitainedi tti« twiesipdoted 
liMStorMi (inct) irttb tti« lo»« of a C4«««th]rt group* l a i^« ia)»«noe 
of ft wttioral mi4 oatair«tt titer ot»tatiiod tbe ta(iitoa# <l^iclff J 
g 
atona at raportatf l»y Kosantiiat at at# 
«aoaBtly« Almad ot a l *^ &«»# {>arfor»ad tba 0a«rar -V i lU i«r 
03ci<lAttoit of 4<<<*aQaloxroliola9t*-9«aa«3«Kiii« (XXll^) «ttte parl»aasoto 
aoi<k aa oxidwit anA 9«otoliiana<itttphoiiio «&id aoaolif'drate aa 
ofttalfat. Tha traatsant of (XKIV) witH parHansoto a«id ( l sola 
a<|ulval«nt) far 59 tioara proiritfad 3-4iydroKf«liola«ta«>2tS«4tan« 
4Miiia (X30r)» 5«e<-apoair'«^»<«»«ootox3r'-9'<«oliotaataii-3-ona (JUOri} and 
<M> 0 1 * 






Selimni «» i 
mt 1 m 








•» 9 «• 
.13 
I t on of lt«iis<»r«!||«Qiiol»«t«ii«T«<iti« (jQPUt) ma o&letiatd m t i a g i * 
df S<«ol)ot99tfiii«6<<in« ( i m a i l ) ftoa t t » ^•^-^m^t^xr derivative 
(IKIOV) «tti i pertieasolo miA »m r«{)ort«d tbo esottistve fora&tlon 
of thft O0rr««poiidliig 6«^xtt Imstones (miar) wad (XXX!ri)f foraed 
1 ^ prefercnttal Migrettoa of a Mere eatietlttited OS re lat ive to C7, 
«•» 0 <M> 
f a 0rit«r f a t t tvost ig«t« nm « f f«e t « f « «tib«ttfii«a< I n 
tti« elo9« v l e t » t t y of ««lcet<» ttolety on tii« oottr«« o f r«QOtloii« 
Xtmmd aQd ^ i i o r l m r oarri«<l oat tbo Ba« r« r« i r i l l t i « r oir idattoa 
Of 9(^«liroiio<ihol««t«a«0*oiie (i;x3CriI) ta i l a^-a«>at®a3r-«<"«bro»o-
o!iolo«l«ii«i««<iii« (XKWtXl) i r l t t i portioaeoie itotd (p«tolo«misulpiioalo 
«o|<! iioaoii|r4triit« «« oa tA lyo i ) * Af tor * w««li*9 roooUoi i t tao 
( l i n c r t t ) «fford«(3 7««t»roiio«««ox««^*-!io««oIiOle»«Hl<*«a'»f«oiie C m i £ > * 
t*oirt«^-tioao^<-*>roiiooltol«»tiai-«*^a« <Xl») «wi 6«»o«a<-0-*M>»o-5<<« 
liro«oottot«»tiitt«7«oii« (Xt4}« i ^ i l o (1Cll!ritI> of l o r a« Hour* i«yo 
3e'-i|ie»«0Floxir*-4<t5-«tpoiQr-»T<M>am'«®*lioi>M» ( X i i t l ) ^  
3| «^3 l^tr03Qr-*4 <«5«op03Qr*7*H»irft«8'<*tio«o«4t< MObolootiiii«6«<oito C S M I I > 
iBid af«lirilf^xr<^<,H»ro»o*?4Kixa<*B-^oaoetiolott«n«6<«oao <]QUIV)« 
(xtiwn) 
fi^lt 
( j t j tnx) 
B|^ «»' 
iu,) iM^} 
(B i I I l ) (X£4V) 
- 10 • 
A tentative meohanisa, involving the attack ot broiaine 
radical at one stage* was proposed for the conversion ot {SXJBfll) 
— ^ (XXXIX) (ScheBie-2). 








present in PBA 
15 
Rothnan et al« have reported the formation of a single 
lactone (XLVI) from the Baeyer'-Villiger oxidation of heoogenin 
acetate (XLV) using peraoetio and perbenzoio acids. 
• 11 -
a 
BlaiKm and Mc^ atlHo^ ® r«ttiv»tit£at#a Uie Qa«yer«VliUg«r 
r6p<irt«a th9 forsattQa of iii(i««rle looto^o (XWiX) «lto along 
* inxt) • 
(lOArj {Witt} 
IT W*a<}l«r •« al«* hmm ntimm ttiat porli«oeoio aolct oxidftUon 
of 3K-ii6»te3(r«93*«iidrot««n«»ll«17<^loft» (xf^l l l ) «ff«rd«d tli« 
e^trm^pon&tng t7««x« l«»t«}»« (xt^fl) only* 
•• i2 •• 
AfiO AeO 
iwfttt) imdK) 
fa htk%9»$ hmtStm «t alt rApeateH the {>«rl>»ii80l« i^iil 
ostdatioQ df Ciyrill) aad Qt»fl«iTttd ffio foraatton of tbe tsoaorio 
ft 




0, < m b'^m»almratm4 tutoa^tm 
Stnxetorftl «liMt«iita 9tti«r than oarHoiiQrl girauip mt^ lie 
«ttftelc«d tiii^«r tU& eonAiti&ns usmA for ti^ # 8««)r<tr«4ftlUger 
r««otioQ« flie «ii«o«ptit>Stitr of oloflii Hakng^m to oxidfttloii 
t»3r p«r«ol4o I t «*tl«4aioiRi« roraoia oxidaticm of ojroUo ^ »f ^  
tutaftturntodl ketmio* «tir t««d to «nol Iftotfmosy opoxy t«stoiio« 
•n4 opojdr Hotoiita or produott dorivod fro* tho« «• « oooooqfaoiioo 
Of oartonaod iil«So roaotiotui* * « ifoirevory %im poraotd osA4mUim9 
of /\^«>3«^otott«roidt tK«ro tiooii oliowi to pro^do « «tdo •rray 
•• 13 «• 
mi produett 4«|ietidtiig upmi %hm rft«iBtl<ni ^oadi t iona m<k toe 
Sit 
I n i941« SatMioii oli««rr«<l t i i s t oactitatlon o f e t io les l * 
4HIII*3<«OII« ( U ) « i t l i po%ft«»ti» p«rt«lpt iAt« unci gnilpHiirie aeld 
rt«X(tefl m n^ntrml cemponni (iMti m6 ma <iiii<l«iittfi<i<t mid* I n 
1050. t » » . r » r.|,..t.(l S.t«<»<. .n>.H«>»t. » « ia .nut i .d tb. 





P # t l t imd Xftsfttrf*^ have {>«rfor««<t Itm paroxr mtlphario 
aoid oaddation o f tostottoroaw propionat* (t4Xlir)» |»rog«»i«roiio 
(tiV^ and i^o|<i9t«4<-«i-d«>otie ( t t t ) and obtaload ttio 4««oxa'^«lcoto*» 
9<<i»»tarotd« ( t j r i ) p ( t V l t ) and (I*|l««>» raapeoUvaly* 
( U V ) <wr i ) 






of tl^«ttrdro]cr«n<irost<«4*{m««^»t7«dloii« ( t^ lS t ) i^ioti Afforded 
tt«idloii« ( U K ) and ft saall ^ a n t l t r of tti» «po3isr iMtonei i i ^» 
}tydroi)r«4Mix»Mka^t5-«pO]Qr«»A«fei<M0«>8B-#iiadri>8taii««>3tif«dioiie (h%U 
imttt} (l^X) (wc> 
• ift • 
Oaai»l and Oal«sttl»ra»«iFiai^ treated taatostarcma propionata 
(E*1V> witb iirdrogan p«roiEt4a In ttie praaaoda af aalaatiM diiosiiAo 
In t^ltntyl alootial aHioti pravtoaa ^ a ^"'Imtm* aaTDojorllo aaiit 
aooc 
Caapl i8i<! Sli i i i taa^ also |H»rfof»ad tba 0aar«ir*^miftar 
axta&tioii of 11^«aoataaQr*<8<<«'aii<lraat«i«-aa««3'N»iia (ItXXIII wltti 
ii^drogan paroxida in tbt praaanoa of aatanlua tfioxida attioti 
prov|)ila<l lf^«»fleatO]|f«3f3Hiaao<-5c(*an<lraate®*it<l««<s&aartioigftla 
acid (LilXV^ ana tiia '(•laotona iuvf)^ 
fltr^* 
^^ ..4^  
n 
(LUII) I LOCI?} <i#iir) 
.30 Flnliajr and SehaffHar^ aaaoaplishad tha 8aaFar«4riiUfar 
ox&datftoa of 6liolaat*4-an-3«ona (!«!> aitt i trifluoroparaaaUo aold 
«• j^0 «K 
m Insf f t r sol t t t too and »l»tiaiii}d s»fonQrl«^*<»aE«^'<««iiol«»taii*3* 
cm 
iu) (txrt) Ci»i3rix> 
9t Hftgar # t at**** o«rr i®d oat m d« ta i l«d • ! » # of ^ * ox ida-
t i on of io»toat«roi i« aoiitAio ( t x s r t l l ) v i m poirDeitsolo aoid andi 
••oUtorOf^erbofitKoio «oid i n tbe protenoo o f porodlor io aoid as 
oaint j f i i t * fti@r oDfiorrod tba t 13io produott obtolaod end t t i o i r 
r a t i o dopondod oa tti« gaaattts^ of peraoid ii«ed» oatni j rst mid on 
tHo reiNStioii tt i t«« Oxidatloi i o f ihWltl) « i t t i portiofisote aoid 
( i nolo oqi i iTalei i t) i n the pre««ao« ot aolirdrotis poreblor io aoid 
f o r i a tiQura g«7« iTp*ao«tojQr«4<<«S«r««poxfaiidro»taa«'3<«OQtt ( L X t l ) * 
tTP'-4««toity-4M»if«»A-lio»oaiidro»t-4a*en«3-oa# (ItKS) and i t p -
a0otO3qr<«4l*for«QrlHl-oxa<-5°<"N»idro«taii»3'-oao ( h x u ) • 
CHO 
( l i W f I t ) (I*1CIX) (l«XK) Ci*xii) 
• 1? • 
«qiiliral<»nt) i n tlt« pr«8ciio« of mOsydrmf pmrehlorto ac id at 
S-^-fone^lsiiarottoii-a-oatii (l*XXIf )• 
OAO 
C&HI) • 
( t i io r i is ) (LXXtX) 4ii §8 
(t«IJXXI) 4 * fS 
CtiXXtV) 
1%e 0art<datioa of ( I «WI I t ) tvitt i «a oxoetft of ptrtteamoie 
aoi<l (4 ttole «<pivalei i t ) l a tti# pr«»tiio« of aolirdrotia pas^t i ior la 
ftold aa oa ta t r s t ($4 Hourslt gara tho apo:i^ katoaa (l4JEXX)» tti« 
ei^oxf laotcma C l » I ^ l I ) f tl'<- and i l6*foriQrt*<^*laatim«a (i*£SIf 





WHS oftrrieA out i n the |»r«»«0e« of Aqtioous port i t i lor lc aoid 
(13 hour*)9 thft S «laotonft ( txssr i l ) «a<f m«>«o«toxr**A«adr«iidro«t«ii« 
d«otie (IrXWZXI) ««r« obtatoed* 
OM 
(hwtn) ihxmiil ii»%MUti 
Wim ««et!iloro9«rli«nsso&o ftdlH iPiw nseil a9 ttift ox id i s ing 
«^«8t «ad «i|ttemi9 perct i lor to ftoi4 «« ttio o n f a l r s t ( i 3 }ioarii)t 
( t i W t l l ) nffordftd tlia ^ •l«i»toii« ( i x i ^ l l ) , tbe A-oorlcetoae 
(tiKKSritDy tti0 la&tofie &ldiihr«« (t<lM) c^ ad tT^*aoeto iy -3 ,5-
••oo«4Haor«3M>:rtt«^«4ioaoiiiidro8tofi«4)<^Qe*a«^«rl>oaiflio i ioid (LUXX:)* 
^ ihxwntHibWftU^Hl'J^}* UQoh Q 
(LWttI) (Lxnx) 
M Viah^f « id SoiiiUffn«r « i n ooAti imAtioi i of t l i « i r previous 
• tedjr ^ oaritfis«« ( U ) wi th {»*i%«asoio Aoi^l i n tbe s»r«»«iio« o f 
w 1,9 «> 
dfttslytio aiioiiitl* of aidir<Sroiiff perehlorie malA imd r«port«d 
i1k» iaolatSon of 4^ f8HKpoiQr--S«<<-olio}«»tttri-»3'-<Hi« iutxx)^ 4<->ox«*A« 
out (I«lirx) ana 3|9'^ «oo«4««iorotiolost6!i<<3"»(8ie«3*-oari>oi3fttQ aeid 
(ttltt)fll)« 
(M) (I*XK1) (I.1BPQI) 
mo 
33 mttwBt «t al«^^ m&i^oted dB«4iro»<ii}tiole«l«<l«ea«'3«OQ«(UEJPUIZ> 
to pavliwisote aotd oxidation usltit p^tolttoiiatttlptioalo aol<i mono* 
byOrata aa oatalfst* flia ottoloa of tiia anltatrala (liXlxiti) waa 
fovarnad W tha daalra to know t&a affaot of a atiHatl toaat In 
oloaa vlolnlty of 4«an«*3-oiia aoiaty on tlia ooisraa of raaotloa and 
product dlatrltootlon, Itia produota obtained «aro dB-^ ^roao^a-ojca-
A«4io«ooliolaat«4a«>«a«4-oaa (tXirXtV)i a prodaot of priamiy ojddatlon 






I I I view of the absence of mijr «Q«1O$OII» •tttHy of tii« 
I)i»r«ol4 oxiHniiott of 3-(iii-f*oao» reloft&vo t o 4«HIII«0«OIIO8, 
Mfiaatf of o l . e t t ^ i p tea tbo B f t e fo r - ^ i l l i go r oxidf t t to i i of dp* 
i3^ot03sroftole«t*S-«en«f««ii« ( t » l i ^S )» ootiig peiHimsoio aold oo 
oxtdfint and |}«tolttei»folpl ionio oel i ! aoat^yarate am ea ta l f s t * 
11il8 r^aBtion affor<l«d 8^-«©©toiiy«Ta-O3ra-0-lio»ooholt«t^-©a-' 
f«>otio it*%KWtt)9 3p-^o0tO3iQr*<*H»jta'-«-fofTi3rl-iip«HBiioi(B»t«3i-T-on© 
CltlXWXIl) and a Mixture of tbo aoeoacl^at 3p-aoot03K^-4«&«to«» 
Syf->s«oo-4-iior«i!iolootaa*T-^tc aoi<l (LXSHX:) ofi<S S-^CfttoHSir-ooaoo-





CODS ^ ^ ^ : : > ^ Qom 
ihtXXLX) (xc) 
•* 31 •* 
Oacidfttioii of otiotttt*^**ii«*7*^ii« {xaii miA^t cittltiur 
oonditloos |!tiriil»li«d[ « siogl* €io«p0ttiid» 9Hk«t:9*St7<Hi<}OO«0«* 
-«y 
X.-<^ 
4 As i t t® Diiridofttf several A«3«4cetosl;oroids iiar« been 
®al>j«ot«d to Qa6r«»>^*-Vini£er O:gld»ttoti roitotioao* fttaao roaQtions 
profidedl a irAri@t^ of prodoots itn<l iSitvtribtition of thoaa produots 
has l)««a atad&ed idth varianee of teatperatoret roaotlos tt«ea« 
oatalrat Rudf e^liralont^ of osdldletag achats us«<l» Itieae oxi'-
dattonn ti«lp«a In isolation of a«i^ later«adlete»» particularly 
the osddatlon of lestoataroBa aottato (1*^111) wltb porbsnsolo 
aoldf i n «liieli a l l of ith» lotarwadlates «»r« laolatod and 
eharactsrlssd. 
In order to isolate s ia i tar ioter«ediates froa siaple 
38 
^»B «4tntaturated esrolio arstona«» OeDoer and ^llwanger recently 
aarrled out the Baeyer-Villiger oxidation of A*^®'-ootalone-2-
(XCiri> ma ^^^®^-indanone*a(X(?iy) irttli peracids* Tbey ikme 
also attei^ted to correlate prodact distribution «ttb tbe 
re notion conditions eap leered* 
-• aa • 
f l i0 permit osdldfttion of < 382111) gar« ft i« •|»oiQr ttetoiie 
(Wf»(k)^ t l i« •no l laotiMi» ( ICVI ) , th# oposy laotoi i«t (JSCyiX«>a» 
icn i«4>) , tt i« aldehjrdA laotoii«s i i9SVIlt.a» SCVftt«^) mid the 
foraafe laototiAff (tCXX«at ICIX'^) (So!ieM« - d)« f i ie re ia l ioas iUp 
Indieatad br tlio danhiid arrow I s oa l r supposit ional # i l l a tbose 










^ ^ - - ^ 
( » BVI) (jlSVXX«i> 
w- 23 <* 
S 
CSB?tI I«l l ) 
U 
a-g-0 « - | - « 
HiQ 03iianU<»n of ( ICI i r ) n i t t i peraolds ted to ttio opoacr 
laoione (G|« tHo aliloiiy^ad laoto t^ (Cf ) etna tho foraate Ifiotone 
<e t t ) * The primtktr ox idat ion prodaot»» t^« e{»o«r ic«t«»te ( O l l t ) 
and t!i» «fiol laotone (CX?), wm^B aot detooted (SottcMOHl). 





C# MiinoHs e^4 tttnga B and A S»tto»8'^ctoeoat»oimd« 
of ottolefte*»3t^'*^<^~^*^3® ' ^ ^ ^ ^ ^ l»«n>«ii%alo aisid (3«9 aolo) 
AQtiiVAltNEit) und |»'*toti]exiesatpii'oitio aoia a<(moli|rairftt« as oatal jrst 
f ^ io t i afforded 2-^t3-^*^)sidii-5t#-»«oooliol«»iHl-©ii*'t-ol'Me*oic eoid 
(€7T}^ 119 the m&Sot proiltaet o f ttie re«et|<iii« ^ p a r o a t l y t£ie 
roaotlof i lavelirttd tite fo rsa f lm i o f tbo In tom^diat® (GVt) vti ioti 
sa f femd t i yd ro t rs ls to gliro ( c f l X I * 
(CV) Ccvi) (cm) 
.3T AliMftd end ooworlEors oarr ted <mt the port»«nsolc fi»id 
oxtdat ioa of awiHyl S«lEeto«$,e«HiooQohotestiiii<Hl«-Q«te (CVI I I )^ 
• • t t i j r l 8-lE«to«*4tll««eooo6olo»tiiaHl*oiit«i <CIX) add aot l iy l ft«k«lio<^^ 
6Hittooohote»t-3'»ea-$»o«to (CX) «slng p-toluoa«sal{i i ionle aotd 
nonobrdrato as oata l r« t * Ttia eom^o&M (CVI I I ^ afforded aat i iy l 
Sa«K»zaHS<»le«toH9«fHiiN>o<*A<4i<3aoo!iolastan-<6««(iat:o (ClCt) «eid i t « 
p a r t i a l hydrotjrslfl produot Sa*oxa«3«-iieto«Q«d->9aoo-A-l]koaootiol«tt«ei* 
e-o lo aoid (CXI I ) * fhe ooapotind (Oix) gare lso««r lo laotoaasp 
«etfiyl«4t<-oi;ii<^«ic«to<-4|S<<rieoo<-«Hbosocliote«tiiii--4<H^ (CXIIX } | 
S-owA'-€<4t«to-Hl|9*«««o<>6<-noiw>e!)ole»iiiiiHl<«oto mi& (CSSrHa protfuei 
or p a r t i a l hydro lys is of CMltU Oa*<Iation of (QX) ft ir»ls&ed 
fsottiyt 3<<^,4°<«e|»oxy-9«fteto-4f6>^oooetioiefttaii«e-4»ato (CS!rx) and 
aetbyl 9,6<»8«Go>3<<|^ 4<<«ep03dr'-^ «4eelo*»4iaM>x&«A«l>o»ooiiolGataa«€>* 
oat» (csyrt). 
om, 9 
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I" i f f 
* 
s S 5 *« 
4 8 ^ 
1231 # w O 
s o • ^ 
f g» ii Y *-' I 
S « C9 f t 4* 
S © J3 « p 
!m«ii tli« ttv« ati^«re4 doalilr iiii»«ti}r«t«<! ii«t«rooyet« 
ult l i ftiifl ««rt>oii And roar isttrof«fi Atoaa l « ltta»a n i lb ct«]ral4 
(cwni) 
. l» f t i * f i r s t t«traK9l« VIMI rei}ociii«*A in 1 8 ^ bgr S I I ^ B ^ duriim «ii 
itiVQstigfttloa of 4ioy«&(iptionrltiy<lrttsltiie* i^ •acottlUnt r«vl«fr« 
««nr«rtiig ««ttio4fft of «riitiio«t8 of totr«tol«« «ad «l«ost oirtty 
i}ono«tir«t»l« anpi^t of totrc^oto tlb,miA»trf$ Is f&ireii tijr B«A»ott^'* 
On* of tttt «o»t ir^a«l}t« notfetod* for tii« |>r«i»artttioa of tttrssolos 
to t i l * roorranfoaeat roiatloa i>«f«»on kctooot oad mi axoaoo of 
iijrar««olo ooiA In tHo ]^ro«o»«o of otroag ooldOf A aodlfiootioa 
of tli« Sobaitft ro««tlo»^ • Sattii Hat gti^oo • proliabia aoeliaBtoa 
for this trwaafomaatioa* npoa roMt lag wttlt oaa nolo of tiio 
lirirasolo aoltt« tn* totono is oottir«rt«d to tli« iatoraodiala 
|«|tfo«arl»eatini too (A) wfeteli tiiae roaoto wltli ttio aaoond aola of 
hjrtraeoto aol4 to form ttio t^ tn t toU (&)• C9iii>ia«tioa of tigrdrssolo 
«et<l vlttt ttto ialdoearixinttitt too to forn « totrasol* {&} ooi^«t*» 
vtttk roaetion of tlio i«&4ooartioiila!3 Ion v i tb wator to forn «ii 
!l<»fniti«titiit«<I «iii4e (C)« f b i * «*oiiiats« «oooiHit« •a f t« fae tor i i r 
for the nm999itf of astng strong ootdv «« ootalyot* 
on 
• • • 





n -^ G " m ^u 
pjt0hm%y tnm f i r t t oaronplo of ttio for»otioit of s totrnzole 
An 
in oforotd aa<l trltorpoaoid fi«S^ ««» ftvon br ttariioo ot ml* ** i a 
1993» vHo trofitod 7|lt*«dloxolimo«t«*8«*«ii«^&«flftOOtot« {CMS) ffith 
tiy^rasolo oetd md olit«lit«<i tvo i«o«irto a^iol«ot«M« (CXX)t (<?X]Ct^  
md ft tetrasolo irtiioli mm oonsldorod to tiavo tiota fortitd by 
roootloa uttti tiio 7«O3EO funottoe tiafing tiio atraotaro (C ju t i ) or 
( < ; K I I I X ) « fho atrttotaro of t t i * tatraaol« ooutd aot ^« f i r a l y 
•«t«t>lttho<l* 
•• 39 • 




Syiitli«ttf> oiiii»t»t« did i}«t p6jr Mioii «f t«iitl<Ht to steroidal 
tfttr««ol»i of t l l i i900« until Uvetiaiiliiii *^  r«s»i>ri«d tli« •ytitti««l« of 
« vmmh0r of l ing A futsd t taroidsl l»triisol»» tod elaliitd tii«t 
•cMi« of tti«tt i»(i9»«st«d i t f i t l fo r t l l t t r «»€ «iittt|»«niiiloceiiI« «i»tiirl.lf* 
iltQtoimtMt sotoj^etod 9K««hoi«ttiiii«3<*oii* (IXX) MBMS ifp«ii^ drojor«s<><« 
i0i4lrottaa"-S<«oR» (CITCIV ) to $ob«ltft ro«ott<tti ooliti estooM of 
ltfdr«soie oold irtiion gMir^  « «l9tttro of &so««rlo t«tr««ol«» 
icxmiijcimy me <cxxn» cxmitu r«»|)ootiir«iy» «ont«tiiiii« 3«MSft-
A«lio«o-(3|4<^) t«tr««ol« and 4««s«'>«A-^ oaio*> ( 9 » 4 ^ ) totroaol* 
•r«to«o» 
mt 4^0 m 
I t i i 4-fts« t»iis»r C<^^K)* ttiufitr tbn #i^«rlM«iiitftt «»iitiaiflout 




O-^ M I^f^  ft 
• « i -
Oiiot tht pli«niao»t<isteiil potentlaJi of steroidal l«tr«si>l»» 
««• r««Ustfl» spate of attsiipt* war* «•«» towards tHair sa^otlisafts 
mid satisstiiisiitljf ssirarat pilars m9pite3t%& eodeamlng ttiair sjrotlissts 
44 
and Molo(ieal «etlvltr» Gaxrafttas at al« of SrHtax iroop 
reportad tlia fofttatloa of ritig t> ftisad talraaolaa froa Ilia raanttoa 
of tf<4Eatoxi«as «ttb an »'m9»9 6f aodiun aslda in turn praaaooa of 
SYitpti^ rto aeid* lf-ardroiitaifio-»<K^iBidro8taa (<:iKXl) affor^tod 
i?«*asa«0*^oae«« «asdrostaiio ilfm$tf*^) tatrasola (dSJdl) and 
tlie &«4iottoli!Otaa (CXixtl l ) , Siallartyt tba oxiaa (eu^iotv) rioldad 
3p«Niootoxr*l^ a**aaa«!»«hOf»o«ll'<*«)iidrostaiio Clfo»tT«-d) tatraaola(03ac»r) 
aad tHa l«etaa ^Oxiiori) and ttia oxt«a (QmXfUl gava l?a««aa<^* 
Iirdroie3r«!>«^oflioeatra«tt3t5(i0)«<4rtaao(tfait7«d> tatraaola $««ati«jrl 
otiiar {Gttmttt) mlmg altli tlta aaeoaltrlla (CXKXXJS) and tlia(OII«). 
IIOII 
iova} R,R 
(cxxn?) ittOAo (cxcnrx) ft»OAa 
(cidirii) (cjcxnrxix) (oxxnx) (€»*> 
C«iT«nt«« • ! ftt*^ pfQi»9fl«di lliAt both i]i« t«lr«xol«» and 
tli» laetiiws ar* * result of tue aotioti of tjortfrnsoie aeld on an 
Iflt^OGcrlroiiittii ton tottrmi4tftt« foraiod tsrjp r%mtrmg9wmnt of tti« 
os(l««« IfWtftiMi ««r« ttiovQ not to tio tho pr««tiir«or« of tetrASotee 
h<mm«% tl}« li»»tiui« tmrfi rooo-rerod unoliangod I n loi attoi^t«<i 
-<Ht »<^a 
f ^ 4 ^ *a^Q K *^ 
4!l 
I I I idfOt Mooral and SjrlKir* roporttd the nynthoait of 
a titiirihar of 3«asa-*4H^ono«4a«»«iio (3i4'«><l> tatraaoto malofaaa 
froa tha eorraapoadftng 3>^xo«4«»anoatarotda froa ttiair raaatloo 
aftth hsrdraaalo aeltf« $«^xoaiutroat<«4*»ati*tTp«i^ro{>toaata (UiV) 
oatfar raaatlon eoa^lltlona f«ra tha oorraspomtiag tatrasola(GJttiI>« 
fba tatraaola (GXU> was olao obtatnad wXm» 3 --li^droxtadlao-* 
aiitfrott«4«ao<-t7p<^ro{ilQoata ( C l U I ) aaa Iraatad al th h^draaoio 
aald* S la l l a r i r t 3-oxoohotaat«4«aaa ( U ) fitralahad tha oorraa* 
ooadiag tatraaola (CXUCII)* 
OC0OJBg 
• 43 • 
cji. 
(ciu) 
( t i l l CCSBiIII) 
«{to9t«rol^9 v s i T l a i ffO'» •asoli of Her w l t i i r^ tp^ot to «i ib»ti ltt«at»« 
in^««4i ar« tabittalAil 1»«lo»* Smm o f tli«m ««r« fottuS to •aetii&tt 
Ho tog toe t «it>ti¥|«r o f on* Kind or t t i« otli«r« 
^ 44. 




































































































































A » ( l t > 
•i ib"*«poir 
COCfljOE 
, , mmjKom^ 





















f t til tb« tat«r««f of oiitalfiliig t«triisolo«t«nild» ttiipabl« 
«f Affeetiog tiift a«nroiM ir«t«s« Slugti •% «&• tr«ttt«ii (a5&>« 
•l>lro«t«4«i«ii-3«"Qit« ict*t%1Sf) Hi til en •» } • • • of iijrdrftsoie ubid aa 
tti* |»r««*ne« of boroatrtfltiorttf* *t&«rat« and <Fi}t«la*a & tetrasoio 
Hilt oil «• • •Hoim to %« a«*«eft'»A*4ioiii»«(a$R>-«»«{iijrott<«ift-«tioC9«^Ht| 
t«tr«sol« iOhwmflh ftio totrasoio <Clt]ppart) on ilitrkor tfogrttilattoii 
i^ro 3««s«i«A«teffiiH:» r^ogii&-«8fid-<41«iio(a«4«d) totro8»>lo«aCM>iio(0i«liaDril), 
Sto^i ot o l . * ' * * " httire ropoirloa ttoot «ii(}ro«t-4«>oiio*3yt?« 
411 oao (e i iHWI I I ) on tr««t«o«it irtth iif4t«»oio ai»ta-^oroiitrlfliiori<to 
•tliorato tfi ohtorofoxiR jriotdo^l tho oxip^ ootoil 3yi70'Mlt*s«-A«I}<^ 
M«!io«o«tt4iro»t-4a«.«]|o(3»4«^)(17*«i?'^) Diatoiroxolo COifXItJaiX) ond 
•II nnatool frodnotf |3|t7«*«ooo«ia,<««iildO'»A<4ioifo«ii4rost«««««nQ(3«4«^) 
totr«soto«'17««itilt« iomh 1%* •stdo^oitrtlo fttaetiiMi in <6X0) 
eroUxod •» li««tiits to S^v* (Gt<lJClEII>« fhi» ! • ol«l«od to too ifto 
f irot inttMiie* of tiio toototlon of m «stdo*«fit$rilo tnrmtA midor 
3«li«l4t roMttoa oondltioM oad I to tHomal oyotisfttioo to & 
totrototo* 
• ^m> *• 
ictuxwut} i0hmnx> {ami 
fa •edomit for t i l l * iioir*l oiftanr«i« of tf«*@aKMt#r&ia 
(e t i t t i r i t t ) tn fts|<«iiltrtl« (€3RP> «it4 l i t •«f&S(iqit«»t fiyeUcation 
t9 t«tr««ot« (GLXXXIXh tti» t9l%oving ii«<»ti«itittt nil* pr9p^mm0t» 




Tilt i><»»tlMHt3r «f m tfit«ni««tftt« «lofliito •otltjf r«ttotiag 
vill i Ii3ftfr«i»l& mi0 In in* »r»9«i}G« of tmwi* mtA %• i lve tli9 
ftddttlott l^roatot v«t m l t l t t»ut i n v l «v of tbe etftrsosi^celf lo 
natt i r* o f ttie prodaot* fh« ooa f l i t t r a l i oa At Ci3 I t r«t£iln«d «• 
0Viaeiit ir0m tUcraial i ^o l ls« t l<» i of (ejdC) t o (ObKlxxxK f l io 
udotiaii i ia g i i t i s f M t o r t l j r oeooants f o r ttio o&torvod »t«r«o« 
t p t o l f i o l t r i tHe ««rboiit«i» i on (b ) r«t«l. i i l»« i t » i»oiit ixt iratioi i» 
antf i n t t i ^ i i t t y ro«s»ting w i th Hjrdri^olo aoia t o $,%v ( d ) * ooiroTory 
tfio « l ton iAt i i r« ooneorfoa roaottoit tuTolvtng opproaob of A»lde 
froffi tt io tmoltvldt t o («} loodlag to (o^ oanaot tio oxotoAod. t l i t s 
mna o f roaot ioa ! • torssftd nt i^^^^tpol f t r «( l4 i t loa t»|r tt i« «tit&or» 
on t i l t mffptmrnt tftat for lot«raot«Ketil«jf reoot lo i i v i t l i oo t a 
oatc i l ro t* At to i ^a r t leo la r t r oeooooanr t l io t ttio a i t r t l o I tmot t im 
bo t u f f t o t t t t i t t r ofitt iratod hy o lootroa i« i t64 r« r tn i grottps % 
Stfigli o t a l«^^ hm9 roportod tbat tbo osilso (CDCtI) of tHo 
leototfttr««ol« CCUCI) on r«arr«ns««oiit « t t t i tH ion r l ot i lortde 
affordod 9«it«H3laia'«-A»0<4»t9liosioaii(!roiit<Hl«*Qno(3»4«<l) t o t r a s o l * 
t7«<»ne ( G ^ t t l h ^^^ otrt totoro wft* oooftraaa 1 ^ t t a i^roparattoo 
f roa t7a»«s8«4»«^oaoiHi(lroat«4<-oao«-3fl7«dtoii« (CI6IV> by t roat«»at 
w i tb «» oxoaaa of bydrasoio «oi4 t o tbo proataoo of boroa-
t r i f l o o r t d o ot i iorato* 
(cxci) i»o 
(cxcii) «• mm 
(cxcitt) (cxci?) 
Iff 
Stiigti ftt «l« * liKV* a3nitta««i«it« t«tr««o|«t f r o * prOf9at«ro&e 
(CSCV) tiilit f•i}a;oiiiiol««t-6«*«!i*3^ ^ l «o«tnt« ittXJOB^t) on tr«a«««itt 
v l lb «fi •3i»««t of tar^rftsofto iiotd in HorootrifliiorKl* •t i i«r«t#. 
Prog«tt«roa« (01DCV> vat mtfwn to funtlt i i itp-aeetast^o-S-sa*'* 
(CtC?tI)# tn ordar to fiirttiair ooofirs tbe atmotortt of tatrasota 
CciSfift) tf^««ootattiaoaBarost-4«ea«>3^«a ( € X ^ t t I ) vaa traatadi 
v i th tiraraaalo ttel«<-lborofitrifliiori4a atHarata* fh* i^rodttet of 
this raaatloa «as fooaa idonttoal witli {HtWt) tn a l t raa^oota* 
^m^mr s lo l la r oon<litl.oii»» (l^XlXVI) affortfatf 7a«a»a«9«^oaoo&alaat* 
8«»8ao(fa»?«<4) ta t raaola^f ' - r l b a t a t a (CX6 IK:K t^ a^a tiydroljrala 
of ( C I ^ I I ) ytalda^ Ta^aia-iJ-ftonoetoolaat-Ml^tatioCfatf-dJf tatraxol* 
3&Mit ( e c t ) | a i»rodQet of a l l r l t « »^ift f r o * €$<-4^ to (^*C8« 
Aeytatlofi of (COl) gm^ ta*a«a«0-tooaMM»tiolaatHl»aiio(faft<Hl) 
tatrasol«3f^«^l iHSatata (CCII )* Jkoid iijrdroljrala of (ClECIJl), 
tio«air«ri prooaa<aad wttbout doubla tioit^ i a l f rat ioo f iv lng riaa to 
Ta««aa«8-lio«ootiotaat«<(*aiio(7at7«<t} iatrasol«3l^«ol (&C> ttnoaa 
aorlAtloii faftnarataet tlia aater (C1K;I](}« Batti tlia brdrolft io 
lirodiiot* (CO) aod (COt)» oa Oppaaauar oxidatioa jriol^wA tlia 
»MW .^  t p •^naaturatad kato t«tra>ol«t 7a«'aaa<4}'-lt<»ioeliotaat-4«> 
aao (7a»7<^) tatraKOl«3»oaa (CCtXth 
Vtf 
Aao 
(CSCV) (t*x3ixsri) (OIJCVI) 
(CWftt) iCW39lll) 
(cc) iiyoa 
<CCI) R, OH 
(OCJII) « , OAO 
(CC!II) 
«* 90 «» 
«li«is tr»At;«d iiltti ime aol* •(|aiv«l«iit of s9<ilo» ftii<A« i n potyo" 
|}li9s|^liorto aolilt affordttd, 497ftWtiAs«-A|0«iil«lioiid&hoIe«t«4tt<» 
enn Ctiitt«d) t«trMit»l«3M)ae (OCXV)* fli« lr«at»eiit ot (6C l I t ) 
«lt}i a» exttMs of li^i'^asolo aold «»<! Doriiotirif|itorl«}« tfth&rm%0 
m Ofttalyst t«fe m t itttetrasole (CO?|t 
(CCfV) (CCV) 
93 Hooootlrt Sins*) ^t at* tr«at«<l 4-iiii<lrosteii«»3-Kia« (CCVI) 
vtt l i im aseeaas of hgrdracole aotA l a tHa prmmti»n9 of l»oraatri* 
flttorKlo atHarata and otitatnad 9«asa«»A-lto«o«4a**i^droatano (dt4<^) 
tatraaota ( C o m i , a^ila aatrotia «a«iirl tithmt ( ^ V l t i ) oa t l a l l a r 
treatHoat gave 9«<*«at!iojer<»S?a-«aia«#«4teaa«i9a|8(AO)««a«ratrlaiia 
(IfaplT^e^ tatraaol* (GXXloriSf} ana S««attio3Qr«i0,it«iaoa«i>i9K« 
a«i«Eo-i|d,9(ia)«oatratri<»io«tr-Altfila (CCXX). Oa liaatiafy tba 
aslAo-nttr i la (CCIX) tsoaarieatf to ttia tatraaola {QmSfUlU 
(ccn) (GQVil) 
- 5i 











Dn« (GCT) Hi tH «BI «jeo««« o^ lir^K'deoio aBtd i n €lt« pr^seiice of 
%dre»trl f loor!iS« • I b i i r a t * and obtaftntdi 6«<isft«0Hh<Mo«»3'KiS*orolO" 
llK<*<»ltote9t«no (6»7<»a> t« t r i i so l« (COXI> miiS ifte laotaat 0-asa<HS« 
Ill 




fh« fomattfoi of tlio ••0a««3EO o l t r t l « (C€iCIir> tinder 
Sehnltft eomitlonn WWB ratiotiftllee€ In tli* following nmn^r, 
iccntt) 
iltiswl and oovorlt«r tre«t*d S ««tiol«»t«ii«*3|e«*<lioii« 
(CCW) fHltli vA •«oti« of Itr^lrAtote Aoi4 in tiorontrl f luort la 
•tl i«r«t« ulileti ftffortf^tf a nlxtiir* of ladMir&e bl»l«lresol»«t 
•• 5 3 -• 
tr«ftt«tiit of ll«^droiQr«!l^«*otiol««t«n«*3|ft<mloa« ( € C i r i t i ) taraisbea 
4<Hitt«<-A*4iOiio<-6<^ ydro:igr<«6*oico<-S<K<N}liol««tiyttO (df4«4) t«tr«»ol«i 
(COMX) and 4«8«ft-il«Hhow»»Jiy9««dli03co«d|dwsoeootio}<icteao«6«> 
tetriuiolo (eoxi)* 
N-H 
(ccxriii) (ccux) (ac30£> 
fhe tor««tloii ot ttio t«ot«a U t r a s o l * (COXX) oftii t>« chova 
to ooour oeoordlng to tho follo«rlii§ it«QtiMi«» of roaetions* 







Tr««ta«at of oliolfift«4««iia-3t««ttioii« (00103) i r im «it 
• xoM* of HjrarAsoto mctd In boroatrifluorido •t)ier«t« sffordotfy 
3»««««A<-lto»o^-oxooli«l«9t-4«««ao (3t4«<S) t«tr«x9l« (CC]tXtl)f 







i f t t l i an «ae««9 of iqrdraKOic aetd in pre«6fxo« of boro i i t r t fJ l i io r id* 
( 7 « t ^ ^ ) t« t r«so l« {QQtXft} mid tt i« laota i i t 3j^M}bioro*7«»>wift-S« 
t i w i l a r tr»iit«iMit g«<r« t«tr i ia<i let 76*»as«**S*«4ioa(»eliolo»t«4l«Hiiu> 
(7«,7«a) t « t r a i o l « (COItKirill) And ttto Imtm 7a*iutft*8<4tOtt(»oltoIe«t* 
(ooxxir) R, CI (ccxsri) fi» ci 
(ccxxrxn) it, « 
(€&x»rtx} K« ci 
(caxmx) R, a 
- 8d -
lold in f»r»*«no« of boronlri f lnorld* ttttitrAt* i « r * 7a<Ni»»H5-4io«o«> 
4«»o:»i»0tt«l««t«IS«*«iio (7«»7«^) t«lr«soIe (OClOaGtl mt^i ffi«<«sii<*<0«^ 0MO« 
ooadltioiiy 6p«l>roaootiole9t-i««ii<^*0iio {hXKMlt) a f f o r ^ d « bromia* 
<CCO^II) 5S 
(ccxxir) iCCKKUi imssMi) 
(CCXXXIU) 
fitiy {>rOpos«il tli« tollowiiti ••ohMlKa tor ttm fontation 
of tba fcatraaola iCCKSXt) ana tlia laotan (CCJdCHI) fraa {GQXSX) 
(Sati«ia •» 9 ) . 
* iff •• 
(cespcx) 
S<!f1lq»«. *» S 
HN. 
f i f d r o l y t t * 



















































^Wlh. •Ml^tt^ tSlsJ 
S S 8 
•»*» %«•» •«*# 
M M !m S S i 
f • » 























# • • W 1 ^ 
,«•%. <«<% # % , o V 





















i f l 































P W S8| 
• • «e 1 





c o I ^ 
m If* 
o t • « 
gk • • «« wC 
* « « o 













<^  O '"^ 
"A 2 f 
w w ^ 
%«• «* 
£j 10 P # 
1r9 fiS) V*^  9 
If* •© W ^ 
Wl ^ «<( %«# 
W> SI 
¥ 11 ti 
• W W 

















































* * « « . 
Bt t-




































• ^ "pt 19 
m 0 
s 
^ <p< « t % ^ 
i= sif 
t" • 19 
^ ^ ^ i ^ ^ t ^ ^ k 
^^ ^r ^^ ar 
Jf -S J ® 
iHi 
M m 










v i s 
i$ »i ai 
«» « g 8 49 
f ^ - « 





^ H t 
. § s 
o -^ e 
5 i I 
O 
« 2 
6 • If « 
^ 
V* s • 64 
4i 
* 9 










© R O" 
0 O ff> 
a o « t> 
«i 
^ 
•» fit « • tt 
nl m $ ^ 
• o * * * 

















• a I S * • 
VQ 
S § s 
<0 Ij9 <# 
• 4 fi* • * 
8 
s s 




« « » 









« « T 
CD OO • 
*% ""J ^ 
• m -i*«* 
m m m nfif 
m m %> & 
^ t • « 
V« M 10 # 
t* IB l6 •* 
i 
O 
- • *% 
> » 
...i» 
SB * * 
O 
C9 «4 
1^  #» K S 
* *# * * 1^ O i i «4 
u 







* • * 







o % *<f 
u t? T 
o © 
*Q$ Q l Kp 
tt ^ O 
«W «4 (!• 
I I ^ • I I 
•9 t A O 
0 CD to 130 
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r 
S 
• M M * 
I I 
m 6$ 
HM « » . p . . l r . t . t . d t » , on !«>« . . . . » " -« * >>». .•»»» th . t 
onljr a • • a l l fraQtioa of t!i9 tota l ion eiirrent 1» carried Hy tlia 
«olaetpilar loii« THa w»«t inportaisi paaka artaa daa to ttia olaovaio 
of bond «!d|M«iit to tlio rtog o^ r^geo ato«, flio 5 - «id d -laotonoa 
vltt i fattoral foitMila (OCXXHV) and (CCXOV)* give fragwiiit loos 
wt/m 8SCj|> and « / • ®0(^)i roapeottvelify tHroogH ttiia el«avag«» fbia 
orttorKm t « aoaettwia a««d for tlio dlatinetloa of iaonario y <-
and ^ -laotoBos* tHa losa of €0t <*>^  ^^^ aolotlaa from tho frasntnt 
loft (b> t« found to i>a lotonsa to £> -laotoaos • f^e node of 
d»ooi|)o«fttloii attrtbtttod to tuo losa of a tsoleoiilo of C^« i s i a a i t * 
fit f 10 ant for ttk« iMstonos of moro l ^ n T or 8 oorboa atoaa 60 
/^A 5i 
iiXa«» apootra of «oa« bloyelio Y *»l«otoaoa« a o ^ as dibfdro 
atttftnldlotida (C6X}aQri)| lc4,4«tri«atlijployelottoxitt<*2«<oiio aeatio 
aeid aaot laotona (GGXiaefU) and t«traligrdroaoitlaldioUda(CCJPa0rilI) 
ware asraalnad %f Chaii at al«^^ and datatlad frag««ntation patliw«ya 
•ngfoatad at gii^on In Sohasaa Da low* 
(ocxxxri) {OOXWflli (CGxxsoriii) 
iiihydrwttiii<it0ii<!» icawmt) 
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Ylit «est eo«BOii f tator^t irfitoti lttt» Beiii olifrerr«<t in me 
m.B$a mpmttm 9f taiitdntasp flueli «s (€CXXIIX)i As «»»OQiated «itii 
«» faiundMit |tt«79} ion *»*>^. fti« floetirAtt wise «««fur«tt»iii ii«» 
•tto«ii I t tn 1M ftrisiog l>r th« •iimlsion of y -laofoa* rtog^ 
vltii eoe tty^rogmn «%»»• m* prooMS of dl»sooi«tloa wmt oxpln&iiod 
to iiegiii t^ rmmmml of a TT ««lootroii fros C4«e9 aoutilo ixmd io 
(COipncil} to gtvo ttte •oloottlar ion {Gcxsoap}. Bjrdrogtii tmnofor 
fro« C4««ftth]rl gw*mp in (CCljaciltO followod l^ y olo«ir«i« of tlM 
iMtoiio rlQit givoo rioe to tlio oluurgod iwmvmmt (il«T9)(<g) 
(iOll«fiO«i#)« 
Sotiete*" 0 
• f 4 <•• 
(oexioatxl (ecimx*) 
.66 The sftss siieotra nf iil«roi<lftt lnotoaftii'^ li«v« li«eii tt««<i 
to «jrasiin0 ttie ooa;>o«lt|aii Imtmioti « t«)t<»ii9«tfir«ot«d diiooi^ o8l,<*> 
l ion ttodt imd tttft geiiiprAl fr«iii«ntatioii of a no^leac J^<lroocuriii»ii 
frune work. I t was foootf^ *^ ibat in t!t» M M * •9«otfiiM of a<^xa«* 
9'<«oboloftt«ii«*$-<<»ift itiV}^ t|i« tt«ii«]i tregnetitAtion ot steroid 
itticloits t« ]>r«v«llliig* fioini<if«rf dp««8th03gr««t?«O]i««d<<«*«zidaro8t«o«* 
ie-oa« (CCXl*) tJilitbftts » very i i i tM«« U-^^^ ^aitli ^ e to tiio 
po»slt»t« foiiiattoii of in oxoattia sp^QtM ( j l H vHiU tit* itotterio 
SB«4i«tli03Qf<»ie-K>xft-i9K*«a^Ofttisi«tT«oit« (CCHil) allow* sattif l radtoal 
• loetion onlr to a o&aor axtentp ataoo tHa aUalnation ot tba 
AT 
CidHMtlijrl froap ia now ralat ivaly onfavonrabla • fhe aitaattoa 
ean ba ^r ia f ly atata<t that ttao iaflaaaoa ot tua laotoaa grotipinf 
i a ratliar vaalr axaapt for ttiosa otm^tt l a abion i t i a loeatatf 
auitaliljr to i a i t i a t a a favoarad braalNloiiti prooaaa* 
m, f 5 
fli» • « • • cptdtral fr«g««iitatioit 9«.tt«ra« of steroidal ring 
A»Iaetoii«» »nmf tli*t tn* proaliioiit loo pm9St» srioo aoe to tn* 
Ultoooliitivo elfi«f«go of tti« largo nr^rooarDoo «oiotr* 
2-Oita«9°<«<«bola»t«a<»3«.«ao {MV} §«^0 «igiilfl«aat loo poalEt 
at w/^ mn (Kt)* d?3 Cii«6a^)» 303 (ii«O0i!^^>« ats (ii«Cg«^^)» M 8 
(ll^^Q8^)t 834» i33 (laotona r iof oleairago) Htitf ai9 (i^/o adi-CH^h 
Tho too«»rlo laoto«o» 4«oxa^p«oiKila»taa'«3«oiia (SX) gave alailar 
opootma vltli ion poidia at ^/a 388 (llt}» 3T3 (lf«Cllj)i 319 (laotona 
ring elaairaga)i 303^ seift 3T8, M i , 834t 333 «(i<l lo««r aaaa p«ain* 
•» 76 • 
mm fr«iM«iit l9ii «f « / • Sis fro* %te* l«ot«ii«s iXVfi and 
(I1C> i« •x{>l«iiS9tf «« «ri«tiif do« €9 tbo Itmtom ring el««r«g« «aa 
tt»i« «p«eie« vat for«il«t«d «• ( j h 
ViT 
Hi/* 318 
Xa «•»« of tile ^ «»liWtoii9Sy a«oxa*A<»iio«o«*9«<<*eiMil««ttiii-4« 
mm (V) ««« i t « isomer« 4»O3(ft«A-lioKO«$<<*^ liet««t«ii«3«0tt« ( I¥) 
• lallftr Hftltcvioar tia« h^wn «t>«erv««« 9%« laotone r&ng fraia«ii««'> 
timt I«atd8 to tti« formttoii of iaportant fr««Mnt» m/m 2Q3 (|[> 
aad <j> flnA • / • 839 (^) vbioli war* •howa to aris* aeeordiag to 
n + S«if 
n -
V# 8 » l id |05 
Sohii— «» i t 
9f% S(^ 
tng •p*«ira for mturwt C4««4i*ti^ l «tii»»titul«d lMti»nf«» #-ox««» 
A«iio«o«4«^««»th|rl^ ^M»tiol»»t«ii«>9*oii« (XXI), ««0]rat*A-*iioa»««aB-
S^«choUat«ii«3-oii* (xitlX), 
*• 78 •» 
VtT 
th9 imtii fr«siMat loii» in tli« mm* spftotma of i*iof D 
to mH99 W ttm Imtw of « iiottijrt group and oH«r«i« of tb« iMtono 




1l««»iitlrf Ali««d «t ail* ! !«• • •tudlod tiio « • • • spoofra of 
•toroldol ^ •ItetoneOf «oo& «•# 0«o»i«0«lio«o^<<««tiolootaA-t«oao 
( iarw)f dp«eliSoro«««oxii«S«4io»o<i*8K«oIiolootoii**7«oii» (OOSUtlDy 
dB«l»rotto««<«oxtt '^4ioso«9»<«obol«ot«»«»7««iio (CGXUVjf •«-ox«,«B-boino-3° ,^ 
8-KJirolo«-«K«^liol#»t«ii-»7'«^«o '(CCII*7>^ 6«oxii«4i«lio«ootiolo*t«4«oa«>7«» 
OHO (COXUri) oad 9|»«^ootoa{jr<m«oar«HI-lioiioofioUot«4«on-r<^iio 
(ocicurxi)* 
«w 7 9 4» 
Vlf 
(C0%i#iv) a, Br 
imwf) 
imtrntl) ftp 0Ae 
fb« •«»• »pmotrn» &t &•^ >3l«H9•^ otK>«4<K««eIlol0•t«Il«•7•^ >Bo (mar) 
fiir« Aotaoolar tm at V « ^^3(6j|^|^0j|^ **^^ otb^r «igtiifioaiit 
Slid tower sant poides* 
• /# 3t8 (tmo pgrtt» c^ a^ agQ) 
rti« fri^pMiit ion peak at ^/o dt9 oooatltatoa tlia !»«•• i>««k 
of ti l* apaeiroa* ftoa aooarata aaaa aaaaaraiatiit alioved tlia oo«|»oai« 
tlon CgJR^ Q^ )* f^i* frap»at Ion ^parantir raanlta Ujr tka loaa 
of CO aa4 ring A* 1%la ioaaad fm» to lia tHa oaaa ainoa tbia 
ion paak fa praaant in tiia vaaa apaatra of ttia laatoaaa (CCXUEZI>| 
(ccxi*iir) ana (coxbvK 
•>• 80 «» 
Vlk« tormtktitm of tlt« fr«g««it tm. m/e 3|^ from^xxv) has 




V * at? (CJJPJI^) 
•• 8 i «• 
fht tt«Mi« tfimetmm of tb» «iilojr9*l«ot<iti« (GCII«XIX) gore 
iiol«ouI«r ton p»«lt» « l «/« 439/4^8 (d i l> foll«>v«di tqr otlMr 
•tgiltf ie«llt |»iiidl0 fit « / • 431/423 (it^Ca^)* 4m/%m iU'-Q^U 
408/4t0 Clf«<^)t 40i <li£^l)« 400 (il«eQi), ass (a /« 409<-0ag)t 
3Ta (» / • 40(i-co), at» (iiiiio ptilk, %^s9^y% »t^f aia (c^^s^h 
34? (<'|0'^3|)t ^^Sf tO»t tOB md lower iMi« psAks* 
fh * ttftta sp«eer«Mi of tB» kr<M»o«»leotos» {QGiSMV) n&re 
iKiIftetitar Ion poak* At i|/« 490/488 ( t t t ) ms otiuir ooaparaiiU 
poiOw At « / • 40S/4e7 (tl-CII^)* 400/464 iM-^jO)» 48^/454 Cll«CO)» 
40t (ll«Or>, 400 (H-OBr), 383 (a /« 400«CS^), 383 {w/m mt'»^jpU 
dT3 (i^A 40i««o|« 37a (^/« 400^0), aid, aosi a47t toa, tos 
mm %0mv •»«• p«ali«* flio 9900tra of botn (CCJOitlf) aan (CCXI^V) 
oaa be oAStly oorrelAtAd v l tn tkat of iX%30f}» 
^ « AiiitA spAOtma of 3°<»8K*09^oIo«6**l«fitoii« (coiCE r^) ionro 
aoleetil«r ton iieati at m/^ 400 {^^'fl^^s^ foilowad l»jr other 
• i l^tf loft f i t i ia^a at n^m 398 (M-^cn^)* 383 iiMk^f»% f a t i o of if 
to n^gO, a*sti)t 373 Cif-aB t^ sso (ii«4t)» as? <•/« 37a«<ii3), 
384 (« / • ara^ ^^Of M*4e)t d«« (•/« 3?a«*a9>» aaa {^/e 354-i^3>, 
33i (m/* 380-«0>, 330» 339, 3i8 C<^ 3^ 3s^ >t 3i?» 303 (|^« 318«Cn^>, 
aaOt a8t» 347, 3489 I t i * t to ma lo«ar «aaa paalia* 
m/m 3ta (®ajg38*^> 
Aa In tha apaotra of tha praoa8iii< laetoaaa {xsXf} 
- 8a «• 
{COmAtlj md (CCJCUV), mm •pmetmm of {CCMW) * U o e i^ ib tUd 
a prcMiiii«nt p«aii at ^/« 3t8 (^21^38^^* ^^" fonatiSf lio««v«ri 
acmld not I M atiowi aeeortfliig to Sotioiw-ia* A« mi « l t«mattv«t 
Selieiie'^tS baa 1>ato pro^oaaa for tHa foriiatioii of ttiia taportaiit 








niottxli tbar fonnd i t tanpttng to anggaat tbat tba frai«»at 
ion m/t 318 is of raal dlagnoatio valtia i n tba obaraotarisatton of 
« 83 •» 
^••laetoiioa of the Isn^ t iXXTSf}^ (cCXUtlDt (€q]QUIV) «a<l (CGiUbV), 
Dttt at tti« !»••! It ttiotild b« ooii9l<ier0tf »t « llttit»A value* 
^oordiog to ttiASt tti« tttgmmt ton ^/e 374 (k froit XXKIT^  froa 
i^leh the t<»a a^« 3iS hes l>»9ii tafgestod te eris* esa also tie 
aerified froii tti« t«o«erlo 7«oar« eei^eusd (C0XWIII>« fli«r«far#» 
tile ««9S speetrat rasalte aiicmld h» oontitfarad la eoa|uaotloa 





la order to test the f eltdltsr of the Meehaaiea proposed for 
the foraatloa of the ton m/» HB§ they exaiitiied the mm» epeotra 
of iOGmrt) and I t s 3^-eoetate attalogoe (CCJQUrit), fhie amihaalea 
ftttde eupport fro« the foot that the aaee i^e tra of (OOJOi^ t) and 
(GCXiiril) do not ^ 0 9 the preeeooe of the frainent Ion peat at 
«/e 9i8 M there te oo rationale for the loee of ring A either 
from iCCtmi) or (CCXIVXI) #itoh eould tinrolire the elearage of 
O^ oCji doohle httdd* 
DiseassiOH 
« 34 '«^  
8>«y»r««yi t l iner OKtdattoii of «tgrot<i»l lcetoit»» 
In tfi9 preoadlQg ymmra^ a iiu«b«r of oowminiemtionB from 
thin la&oratoiy detorlbod th© resol ta of naayet^illtgev oxiaation 
of steroldat ketonea* both tatciratod an voll tm<< «^-<uii«atarata<l 
ono!i« ftiose roaotlons providad a varlaty of ia tarest ing rearrangad 
I>roi}oet« aad tliotr foraatton aepeadeit to a largo axtaat on ttio 
paraeid ai^l«9^ed» ftio aataljrat aaod iu9td t&a raaotion pari ode Tho 
embolrala* on wtitoH pr«yiott« atadios aaatrod vera 3'=<99-K>KO1O*4I°<<«> 
0tiolaftao<»e«oao (0CI)» i t s 3B«lialodorivatiTas (Cojouxx - CCUt)^^, 
5«liroao«9c<»otiole»ta»*6«o»o (lCK!Sflt}$ i t s 9f»met&xy aoalog^a 
i4l ( f tWIl f ) f Ohole8t-45«©n-?«*on© (l£SS)f i t s Sp-aoetoaiy anaiogue 
(LWsarf J*^, e!iol««t8«^(9-diafi«Toono (CCXfXr t ohol©sta*af4-dioo* 
d-one (CIT)'^, &p«l»rcmootioio»t*ir<>-on*3«onG (bixxi l l ) t A'K-aootosy-
etiolaot«S«<«ii«>3<*ona (XItV>* , setbi^l S-^oto-s^e^Hiaooobiolestiux-a* 
oate (C\fIXl)y aattiyt 9*ketoHSt6<^eoootiolest**3->an«d«<iata (Ci;) 
and oothyl S«lEetoHl03«8ooootiolaataa<Hl«»oate (OIX> • 
{CGX} imxtdt} R, c i | HSU (jcci) a, H 
(ecu) Ry ort n%n (cxxwi) H, OAO 
(ecu) ft, I I R%n 
(XXIVII) R, H I R%Br 
(Xicxyitt) ft» OAot »*iBr 
«K 8 9 '** 
(ccrspt) (cir) ihKMitt) 
COOCH 3 OiiOQU a 
icviii) (cx> 
HgCOOC 
In eoitttaoaltoa of our fti,t9r«9l ta t&is areap 99 •ttestplcd 
to explore the Qaosrof'^illigor oxtdatlon of bttiierto ua^i^lorod 
k«toiies il«ilv«« froK e>-»tl09t©roi, and our f l r a t «top in this 
dlirootioti was tlio p«ri»»ii«olo mi<i oxidatioa ot G-OXO-^-K* &• 
• I to t taa r t aootate (CCLII)« In tHe UgHt of tli« raaulta obtainea 
v l tb (CCUI> «« rapeatetf peraoid oxtdation of aavaral otHar 
ataroitfal d-<}na«, aaeb as (XICXIV), (CCUI I )« {XXMlD^ {CGXUX), 
(eOL) and (CCX)* In addition to thisf « • also aoooi^UsHsd tii« 
- sa *• 





(CCIiIXl) R, Oft 




«• s ? <• 
4&<-Oxo«^ <<« B^^ltostansrl aoetate ((3CI«IX) «as suballted to 
Baeysro^llllger ostdation tislng perbenisolo acid ( i . i aiol« 
e^lvt t l^t ) m oirldimt aim p-tolaenoasilplioiilo aeiit oionotiydirete 
ws oatalytt* Uaoal worts up of ttio roaotion aixtare aad ooluaiQ 
ohrosatogri^liF orer sil&oa gal provided two ooi^ouiiiiat a«pta« 






Charaotarlgatien of tho egatommd> (a«fp« i30«*3i a» T*Kia:a'"B-» 
!io«o*6'"Oxo-»'9°<* p «-»ttOfltany| i^etata (CCty > 
fba ooiipoiiiidt «•]!« i3CN-3i^  analjraad for <^ 3i%2^ 4 AO<^  ^^ ^^ A 
ooi^oaitton was aupfiortod by i ta aaaa speotrosi aHowlng wolaoolar 
Ion pftak at « / • ^3^ ^^31%2^4^* ^^^* "^^ ^ °^® oxfgen ato» waa 
indicated to have lieaii added dttrlng the ooorae of tbe reaotlon* 
Ita i*r« speotraM stiowed beads at ITiOa* lYiSa^ i.290ai iaiO« 
and i040a em*^, Bte hmA9 «t t t40 and i7t9 ar« AttlsatHie to the 
acetato and £ -laotont oarbonjrlSf r«9|»eotiir«lF* and thos* at 
i2S0» I3t0 and 1040 for ooetata and 0-0 atratohins. On tiia basla 
of theaa i»r« valnaa and tba pravtona obaervatl^a th&t 9*o»o* 
atarolda on Baaraf-Vtlttger oxidation lead ejoluslTolr to ttie 
$«»oir8atoroid by superior etlgratory aptitada of a aoro aittiatitatad 
te r t ta r r C9 ralatlire to aooondar^ r Cf$ w <e^tioipated tbia ooaipcmnd 
to Da the d*M>xaataroid* ilo»oiror« i t a n.n.r* apeotrttia ravoaled 
en attogatliar different pic tare* A broad signal at S 4«66 
i^ 14 a«) integrating for one proton wm eaailir asoribable to 
€3«aslal proton (^ ) . Biera waa a broadened aioglet at ^4«03(iH) 
and a doublet witb «l vnlne of 3,^ U% at 3.98 ( i n ) , fbis donnfiaid 
at goal for t«o protons was a olear indioation of a me thy lone group 
t inted to osrgGQ irtiioh oould only bo the CTa*fflatti|rlono group i»e» 
«0f •0<-G« grouping ia present* In viev of tbe faot that o<|iiatorial 
protons resonate at a lower f i e l d oosipared to axial protons in 
the ohair for® of cyolohexone s|raten» these la t te r signals ware 
thonght to be thoao of Cfa paendo Ofgnatorial (p ) tm^ paeudo axial 
{<) protons* respectively. But their i^pearanoa as a broadened 
singlet and doablet» reapeotivalyt vas d i f f i c n l t to ooi^ireheaid. 
For an andaratanding» the Dreiding oodel of the laotone (CCL?) 
vas exaniaed «hioh showed the dihedral angle between C8 axial { f ) 
and CTA-p(pseudo e(|ttatorial) protons to be almost 00^ whioh «ay 
aooonnt for the nbseaoe of i t s (C7a-pn) sp l i t t ing with C8-^ll« 
On tb« dtticr h«nd« C7a*^ proton i s aplit t>y CS«^ E Into « dotiblot 
iKttli S •alfi* of 3«9 a»» If It «ft» a gtaalno «xtal proton^ J vtdnm 
wotitd hiiro bean naon higher* A <!oabto <l<nii>l«t i^ m tt Urn md 
5 (ts> oentred at S 3«0 iategrating for S protoa oan bo ftaaigaod 
to 05«*axtal (<< ) proton wbtoh i« oooptod nitti C4«ftxlal (i^ ) proton 
to e tt«gnlttt<!« of i t Qe end nitti C4«e(|iiatori«l {< ) proton to tti» 
extent of B Bs* flio iioetate wmthfl protons eiipeared es m sharp 
singlet at S 2«0i« Other signals vere ohserved at ^ 0«0p 0«8 and 
0«f (e setlijrl groups)t On the basis of the foregoing disenssion 
the ooaponady a,p« i30<^i^ has baoQ oharaoterised as 7-»oira«a-^ Q«o«> 
Q*o»o«4S<<*>j^ -sltostansrl aoetato (COW)* 
ghftraeterisation of the oofflnooadi, a^ p^  163*64^ as 6*o]ea-ii» 
hoao«>7Mi»o*8^^ B«sitostftpyt aeetate (QQWll 
This oonipotuid was shoim to be an isoaar of the 7«oxa 
ooaponnd (COLV) by i t s analysis (^^^^2^4^) <^^ h^e aoleoulor 
ton peak (si/e 4i8S} in i t s aass speotroa* 2ts i*r« speetnta shoved 
bands at it40s (aoetats oarbonyl)* iTaOs ( ^ -laetons), i340s 
(aoatats) and i040s o«"*^  |C««). fhat this i s the g<<»oxa ooopoiand, 
iihioh was expeoted to be foraed exolusiYslyt was prored by i t s 
a»a»r* speotma aherein a broad aaltiplet at ^ 4*75 integrating 
for one proton eould be asslgnsd to C3«axial {-< ) proton with a 
half band vidth of 14 Hs. h donbls doablst (a » i i as «id S fls) 
osntred at <^  4.3i integrating for one proton indieated the preseaoe 
of a aethine proton adjaoeat to ojorgea ahioh can obvioasly be 
««*igiietf to GSftxIftl {<=<} proton wtitoli l« oooplvd with Ci^ ^axlQl 
( p} fia<l C«««qii«tortat (^ ) iirofoiiv «itii <r valoos of i l as «ci 
H O 
S Sa, rodpoottvolr* ! *« • (^2*^-0«<«> group to proooiit« k p«tt«mi 
stallor to tliat oooii In (CCUr) mm ^seff^oA for CT« protons tn 
%%%9 Ofiso «il«o» A t»roiUI«nod tinelot for c7o<»^ il (pooatfo o^atorlai) 
«»ji obflorr«a at ^ a*$ ana a doottlof fi»r C7a«<<ll (psaudo axial> at 
a«40 (J 3*5 !!«>» f&a oroldiog ao<!«l of ttiia laotone aUo rovoaleil 
as iiiaiitioal relatioaaHip betwaoa C8-pS aiuS OTa^^ ^ aotatf in 
(eot^^« A siiarp alQglot for d protoaa vaa oi>sarv«d at ^ 3«03 
vtitoli «aa dna to aeotata aati^I protons* Otbor aigaala «ere aaaa 
at ^ 0«9f 0*S and 0*7 (6 notl^t groopa), 
flits reaottoii aliowad raaiilta ^ffarant from tbe oar t ier . 
«9 Aft 
ofeaorratlona*''•"'' iiliora tn© Saaror-^illigar oxldatioa of dHcato» 
•taroida «aa reportad to lie a Higittr ttaraoapaotfio prooeaa provid* 
tag aioloatiralr tiie 6«^s« ataroid 1I|P graatar stgratorr tatidaaojr of 
a aora tn^stitatad earHim CC9>» I t vas noted tbat la tiio proiaitt 
oaaa« tba f'-oxa oonpoimd «aa ototalnod la alaoat aqital irlold ralatlva 
to 6<^ >3ea ooapoiuid« fiila ot^aarvatlon w» algolftoatit la tite »9imm 
that tHa pravlooa 'ateraoapaolflo* oiddatloa of a toroidal ^'-^nmm 
Qoold not ba tmewttt^A altiioat doiitita* fliaa t&la obaarvatloa 
praaptad ua ta raatadr tHa paraold osldatloaa of tboaa 6«kato* 
atarolda ahloii In ttia paat «ara olalaad to prorlda onljr tHe 
d«oxaftarolda« 
• H 
(1*1 liolv 0(|ai'raloit«> in ttiQ usnal aannar* fvo proSunttt tt«|»t$* 
181^ tad iT4^ if»r« ol>tiilii»^ in about t ^ a l aa(»ii»t« tron tbis 




f i i* QoapentiAt tt«i»« 191^ •a«ly««d for C 3^(|it4g^ 4 c^i^ S^ thl» 
ooMpositloii ««9 wilittaiiitlaHd toy i t s »&•« S|p«Qtratt (sit 460>« 
TtiQn *4<SlUoii of only 00* osKfton atOM to tlto poreat kotono m— 
•howiia fblo eoapoondi «« i al*o ln<lieoto4 to bo tbf T«03r«»torotd 
hy i t t tpootral oaolosjr to tlio T-oaco ooniioiitid (QCW) iooletod 
froa tlio provlooo rooetlon* Xto i«r« tpootraa otiovtd bond* «t 
lt40o {m^O^)t ITllSo (^ ^laotono). 19900 (aoototo)* laOS and 
loas oai**^  (C«o)« Xn t&o a««*r« apootro«| « brood olsool iose 
t proton ot S d«66 (wl 14 Hs> voo ostlsiiod to C3«i^rotoii (°<' )« 
A iiroftA 8iagl«t t&r t prottm wtm olia«nr«<l at S 4 , t (C7««^fl) moA 
m doiibl«t fo r t protofi w«» M « I I fit ^ 4*0 (C7a—^| <l d«9 Bs)* A 
^mhle doiilitet tmt t prot<Mi mm n<it«« at 5 8,02 (CS-^g «r 41 &«§ 
il^ ^ 9 H t ) , Tb* osetatfl aofbyl prf»t«a« appeared at a shari^ ainglat 
at ^ 3«03* fhe AeHirl froaik atgoala vara obaanrad at <^  0*St 0«S 
and 0«7 ( fo r S netlurl primps)« 
ftm ot>mpmR4t «•!»• t74^ aaat|r««<i far ^39^49^41 «^ <2 tula 
aoi»|}oait&oa mm aopported t>r i t a auias iqiaotrtxtt ( l i t 469 >• ftkia 
eoffipouita naa atiaiMi ta l>e the e*oxa i a o M r i»i ilia liasia of I t a 
apeatral a tv i ta r t ty to C<^^1)« tt» l *r* ^aotri ta siio^«d al»aorp«* 
tiona at tf40a (CSHg^a)* f f iSa ( e • laotoae) , iU$» (aoetata) 
ana tOSSa on (0«0)« ftk^ ii««.r* apaatrt^ gava a broad ais^al at 
S%^n far i proton asoriliaDla to 03-^B ( « | 14 BsK 4 domila 
doublot intagratftog for I proton appaarad at ^4«Sd (os^^u^ 
% . 10 a . , J ^ , ».a n , ) . * hro»a . l o g U t i » t . ( r . U a « ««r 1 
proton vas aaoo at (^  a«S (CTa«pj|) and a iloitl>lat tmt % proton vaa 
obaenrad at ^3*4a ( € 7 a - ^ t J 3«S IX«)« Aoatata aattiyl groap 
appaarad aa a aliarp ainglat at S 2«a« Other aigaala wara aaaa 
at S 0*9« 0«8 and 0*7 (5 aatbrl gronpa)* 
I t l a worth polotAng ont bara tbat n.p* of tba laetona 
(XlWf y aa raportad by ronkan and tfllaa*^^ l a 103-63^ aharaaa In 
OttF hm^n i t K#tt«tf at t74^. Froa tttiv tfiff«i^ei^« In MdlCiiix 
point i t wa» ciisp««t«4 tliat tti« «product* roport«<l W Foniitii and 
Mtl«a to «• (Xicwt) <^«tit a6tii«llr Aavo ti««ti « iiixtttr« of (JOtWI) 
aad i t« tsosor (CCL7IS)« ^ ndalsrtore of (ISIC/I) ma (CCLViX) in 
tne ratio of i i i mltod at ie8«*d3^ iodioating that tHis iitdaad 
vac tba oaaa, 
Xn order to obtain otiamioal aapport in favour of tite 
iaomrio laot^moa {QChVll) and {MMt)^ tiiojr vara saHJeotod to a 
aaquionoa of raaotion* m ontlinod in tbo fiovatieot givon below* 
fltationaliaation of tbese obsenrationa tfirow tigbt on tbo atraotnre 







-a/ i.ou/MeOit 3. ap 
(CCbXIII) 
ftom •nmmt (Conttf.) 




og^ M»Og ^ 
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Base tijrDrolFst* « ' t}i« aoet«t« fnaotioa t» (60WX1) gav« 
a eoapoondi «»9« tai^ nttteti aiiat^»«d for Cj«^ tt^ ^O^ and warn 
eli«riiotoirl8«d «• tho iir<tro3^ lootoae (C0i«yill) on t&« I>««i9 of 
I t c t*r« tpaotma iritiio^ oHii&itea bands at 343(n>r (oii)« 17i8a 
( &**la8toiie), tt»8 «»<l 1000 ««*^(c-»0). fli« hydroxy laotoita 
(CCE^tlX) oit pyritflna-aoatlo aniiydrlda traatnoot g«ra tiaok tlia 
oaatata laotona (CCLVtI)» 
- 98 * 
The iixi«tat« f^ttotton in ttia laotooe (JCKl^ Sl ««» tiy<lroly8«d 
to give a ooa^oiuiilf ii»p» 302^ i^Seti aiialyiied for O^^^O^* l t» 
l,r« epeetroQ «lio«ta tiaods at SSdObr (01)« tftSa (€ •i80toito)| 
1339 and 1039 eaT^ (C«^)« On tiie basis of tlia foragoias spootral 
valnos and i t s abititr to ragaaerata {mwri} m aaatylatioa* tba 
0O$^mnQ^ a«p« 302^ i s ragordod a* (SCIjXl)* 
fbe m«p» of tba hfdrowy laetoae (CCt*IX), reportod ^ 
^mkm and Hi lea ^ ^ i t i39"4i^ lAaraas m foaad i t to t»a 202^; 
At tba in i t ia l prodaot of oxidation raportad t>f tltam saami to 
tiava beaa a fltixturo of (JPCBTt) and (@0i;rxi>| i t e aaetate iQi^rol;fsia 
aonld oalr ttava giiraa irisa to «aottiar «iiEtiir« of iaoaario t^$roxy 
iantaaaa (cotiVtXl) mA (OCUI). fiiia was proved %t tba ia»p. of 
m adoiartttra of (CCi^IXI) and CC6UX) abioti ooinoidad «itb raportad 
»*p* i8©*4i%f (cciuxxK 
tfatat Xt i s partiaeat to aantioa tbat aooordiag to roaMan and 
111 las^^ tba al&alioa bydroljpsia of (XXWX) gava tba brdro^r laotoae 
(CCliXX) and tba dibj^droif saooaeid (CCt«I) dapaiiding upon tba oara 
takoo ia aakiag tba aolatioa aoidio aftar dilatiog vitb watar* 
9a obaarrad tbat <piioli work itp of avan naatral aoiation providad 
a nlirturaf la ii»out mtptml aaouati of tba W^roxr laot^a iCChtX) 
Mid tba aaooaoid (CCLX)* efforts wars aiula to aaparate tb«a by 
oolumi obroaatograpbr ov9r ai i ioa gal bat tba aaooaoid (OCLX) 
retaotoi i ls«d Oortng tti« f>a»«ag« tbrou i l i s i U o a g« l as • i u t i cm 
«ff«rtf«i l on l r ttio hfiSroior lao ton* (0€UIC)« Fnrtt tert wttAii tt i« 
«ii3rtur« of tim toydrcnr iaotoa* (CCt^lE) ntid ttoe seooaoid (COLX) 
was atloired to staail i a a solTeiit a t t o r «9rle it]^ a t rooft taa|)«r«* 
tarof t l i9 l a t t » r t tMrtt td r9tiK>ti»i i«l i ig and * f t » r aoaetiAa thm 
••ooaei^l (CO&X^ wiui oos^letoly oawtBtte^ i n t o tt ia urdroaor lactone 
( e c i t l l K f ^» t«iid«A03r f o r r« l«9 to f l i sa t lo i i o f tiyorojgr aoida, 






• " * " 
Sialtftr w«s til« oase vtt^ tbe iconerie T«M03rt  laotiute 




g>-oi^ f (CCMTt? 
In order to sabstsntlalo tbe struoturo of l«o««r|c 
hrdroi3r-*l«otones (OCI«VIZI) and CGCLIJ[>t ttie Hydroxy k«toiio(CCUII) 
was oxldlBad In tho usual «anii«r wbieli gave t«o prodtaots» a.pts. 
• 99 * 
134^ «R<I 202^ t a alaovt • ^ a l ttMoiaiita. tli««e produ«tt «»r« 
foiiad to be id«iitioal vltii tli« hyiSroaQr laot<m«» (CCUTIII) and 
(CCt«Il)| obtalneA no liydroljrfliis of aoet«t» group in th« l«otones 
(C€l»iriX) i^S (%xnc?I>t reapeotivaljr* freataetit of tiio omqiociiKlt 
« .p . 134^ with p]rridiite««oetlo mhydH^ gairo tike too tone {QCWil) 









fit« tiyamsr tftototi^ (ccyriix) oa «r«m««* oxidiiUQii^^ 4«r« 
a eofl^oondf tt«p» tM^ iri&l<^ atialf«(»4 for Q^ifi^O. «»di vas 
elifiraet«rlaad a i ttia oxolaotona (CCt«Xlt) on t&a toaaia of i t a i»r« 
apootrtia «iii«Ii gare bmida at I7a$« C 6«»laiOtoiia)t ITaOs (c«0) | 
AtteBMfftetf iiy4r<>ly«l» of tfao O3w>laotoae (CClilCti:) 
Tba oxolttotofia (C0t*isxt) vaa 9ai>|totea to tt«o«l alkaliiia 
li7drolyat« but «« fid led to Isolate ttia seiiQaeia (0CI»XEII)« I t 
i a raaaonatite to betiava tliat (CCItJDtXZ) Is fofued bat raadi l f 
iinAargoaa ralaotoalaatlcm to foraiali (eciiXtl)* l^ia aaaam^tion 
ta aufiportad Hr the obsarvation tlugit tHe Inaadtale t«l*Q, of tba 
fir<3ro1iya«t« froa CCCt«XII| abowei ttia prenaitoa of t«o otMponcoita 
(one of nMeh l a CC&SEf >• Sowarart wban ttie f ixture i a alXomiil 
to atioid at room taaq^oratora tar aoaatt«ia ( 3 * i boiira> or aabjaoted 
to obrow&tOfr«q;»hio a«p«ratloa oatr {GCLMl} i a obtaiood* 
«-0»a'*^'»^QaQ-g'<«*oholaat«iia*3«T-diona (CCUav) 
fha liydro«f li^toaa (CQI«IX) on «lonaa* oxidation * providad 
a oooponadt a.p* 191^ aHlob analjraad for C.^^^O^ and waa idant l f lad 
aa tha ojrolaotoaa (CCtXIV), I t a l « r . apaotroa abowad baada at 
iTaat ( ^ - laatona) | I720a (C«0) and lOiO oa**^ (C-0 ) . 
- too -
3 >*Oxo« ,^6*»geeeohol»«t«4'»»<io«H9-oto itotd (CCt»xyi> 
I t w&s oonstdorod posstbt* tHat t>cui« hyarolfsis of the 
taotont CCCLK3V) algtit provide t{i« << #-mnsataraleil oxo^seooaoid 
(CCtWT) Tla tti« liit«rM8<tlate (CCLXtr) vtiioli wi l l t»o l a i U a l l y 
forme&» As (CCkW) v l l l tie a trptanl p •^atol^ instani loss of 
water tatgiit pr^irall ovar rel4ioloit|,!Kattoo to d<reitt«tQll|r (^ ive(CCliJ0^£K 
fha reaction fat lowed tbe ascp^totf ooarsa eod g«»e (OCtiXyt) as a 
nofiorjratattisalvia o i l aHloh aiialyse<l for ^^t^^^^'^s ^^^ ^"'^ oftarao-* 
toriisod as tita saeoaoid iCChVTt) on t&e basis of i t s a.v. aadi i*r« 
spootroa* t ta u»v, spaotroia eshtbitaS absorption {•&;!ii0ia at 330 na 
^ 4iOOOO) ii^iGb ia a olaar mdioation of aa ^ «p«>«asatnrato€t 
aarbonrl ohronoptsora* ftia i « r , apaotntfii gavo boodia at 3&a0»3200br 
(CO-^) , ifaSa (CO-oa)t i»tS» CC«CrC«0) aacl i 6 i0 oo**CG«C). 
Motbyt .1-O3to*g>0-a9Coehole<it«4«'«n*6««oata (CChTOflt} 
To obtaiii forthor support i a favour of tbe aaooaoid {GGUtSttj 
i t was oonvartad to i t s aothrl aator {COLloril) by ra«otion witb 
(tiasoaatbana. Tbe ootliKl astar (CCt^ Xll^ II) emaiysma for C.gS^O^ 
and ahowad /i nmx at 230 na (^ 9300) for ttia ^ tp -tmsatoratad 
oarbonfl ehromophore, fha i . r . apaotrua sbowad baai^t at iT3Sa 
(CO^Cn^)t 1680* (CiiC«C«0). 1615 (C«0)aad 1190 o«*^ (oatbrl oater) . 
I t s n.«*r. spaotrtta gora a olaar dottblat for 1 proton at ^ 0«79 
wbiab la aaoribable to a vinyl lo proton (CS<4ip J 10 Us). r&l» 
downfield abift ia ooi^atlbia witb i t s baing R> - to a oarbonrt groap. 
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Anottior doublet integrating for l proton wtm otisttrvod at ^ 5*8$ 
(04«?!f il 10 Bs)« A stiarp s inglet for 3 protons c i^poarotl «t S s*6 
(COOCn^ h^ A tmiltlplet at S a.Sl Integrating for 4 protons ha» boon 
a»9lgii«<l to C3«§2 ioid CT'«§2« Otiior mithyt signals appeared at 
^it2 CCtOH:^ ^>i 0,60 (Cl3«0g^), O«0 and 0,8 (otber motlirl groap9), 
n««yor*yilUgar oxidation of $K*ohol(ft»tftn'"6-*oae (xxx i l t ) 
Ttto lUeton« {xXMtt) on perbensolo sold oxidation In tbe 
Ui^ nat nannor ntao nffordad tiro ooispcMandSy m*pts* 120^ m^ ISS**, 
C^Xttll) (mifSJftU) ixxiof} 
Charactarigatton of tha ooatpound, (I«D» 136 as y««oxa'-8»^ ioaio«* 
gx»choloatan«6-ona (CCXUTIII) 
Tha ooi^ound, « ,p , 1;^ wialyaad for C?»<fll^ O and tiila 
oo»poiltlon was mpportad by Ita aass spaotniiB wbloti gava voloonlar 
ion paak at m/9 402 (^37^40^3^* ^^ ® oonpoundi a«p« 120*^  la 
charaotarlced at 7»oxa laotoaa (CCXtVtII) on tha basis of i t s 
speotml aaatogjr to the laotone (CCi;«^}« I t s t , r . spootruta shoved 
bands et iT^as ( <r- leotono)* tiSS audi 1080 oa'*^(G«o)« The o*a«r» 
•peetran gare a breed s ignal for i proton at ^ 4>i^M (CTa-pH) and 
a aoublet id tegra t t t tg fo r i protoa « t <^4*i6 ( C 7 « - ^ t ^ 3*3 S2>» 
A doablet of dtmblet f o r 1 proton appeared at S a«d0 (C5«i^J[, 
^« • *** t'®! •*« * S »»)• Other s ignals wore observed at <S^0*9, 0.8 
a§a ' ©lO 
end 0»f (5 aetf iy l gronpe)* 
<aiftraeterigation of the eotapoand^ a,f* 185*°^  «B 6«ojtaHB*hofiiO'» 
g°<'»eholestan«'7«»oae (XX38y) 
The oo^potiadf m.p, iS5** aoairsed f o r Cg^B^Og and t h i s 
eoisquositlon was fu r ther supported br moleeulor i on pee^ at &/e 402 
(Cg^^gOg) i n i t s «oss speotrua* the ooiapoond« a«p. iSS^ sho«ed 
speetral s i i a i t a r l t r t o the leetoae {GGWl} and on t h i s basis ims 
easlty^ ebareeterised m the 6«»oxa laotone ( tmr j f * I t s i * r» speetrutu 
gere bands at itaOe ( 6 - l ac tone ) t i035 e*'*^ {O^h I n a»0,r« 
speotrua a dimblet of doublet f o r i proton was seen at ^ 4*16 
( C 5 - ^ , j ^ ^ 10 H«} J ^ jj S 8a ) . A bread s ing le t fo r i proton was 
obsenred at ^ 3«8 CC7a*at|> and a doublet was found a t i ^ a . t i ( c 7 a » ^ , 
^ 3.9 R. } . Other signals were observed at S o .9 , 0.8 sad 0«7 
(5 wethyl groups)* 
I t May be pointed that the laetones (XKXy) and (CCXIArill) 
were obtained i n the r a t i o of t5t2!i, whereas i n the foraer oases 
desoribed e a r l t e r i r a t i o between O-oxa and 7«-ojra isowers reaaioed 
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aDotit i l l * ronksn end Slil«» r^pitrtttd to hterm obtaiiwa onljr tit* 
6*oyft IsoMer (XICW> froa tills roaottoa md roport«d t t « stp* ti> 
t»e t43«44°, iiii adalatur* of tb« iaowerio lactone* (CCILVIII) and 
(XKISif) i n e<]iial «Bioiiiit> nolted at i tS^. out vliea aixcd i n tiie 
rat io of ttie fieia ( i i S ) of reaiieotive i«}toiioa i t Meltad at t42«44^f 
ooiaeldlng v4th tha ii»i>« reported for (XJCW)* I t ttierofore aiii»aara 
tliftt tli« then {>rodiiot of FoalEeo and mioa «aa aotaalljr a alactiiro of 
tlio tsoMorlo lootoaaa {fXWmitt) aotd {mm} i » t^e rat io of i i3« 
B.'aeyar-yiHigor oaridatioa .of. tp*«o?t1^oro««g-^ «-oltQiqataii*fl*<iii< (^Cglt«I3C| 
ftia ohloroketoiitt (e€KLXX) <m oiit i lar troataent «itt i ]»erlieaaoio 
aold ixQd ttttjsa^uioat oolitm ohroaatogri^hy <*^ ar a i i i o a gal garo two 
ooopoandflp m.^ts* i45^ and iS5^ rouglilf i n equal proportltm* 
(CCtUK) imumtn) (CCXtillX) 
tfHafif^^fyltiUOT of ooifBfttffl^ y «|gt |4ii i^ 3[^^ti^9i^0-T^y^> 
B«iieae«aK'*otioleatan«>«'*oiif (QChUpflil) 
. 0 fh* ooapooad, n.p* i49 analjraad for O^ l^^ jjOj^ CI and tbia 
oofltpoaltlon vaa aopported Dr aoleootar ion paak* at a/a 4%/43S(3t i ) 
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(C.jR^jjO.Cl) in i t * «Mi» speotnait* The ooai»oiiii«l »•]}« 145** WM 
ohftraot«ris«il as T«03c« l«ototie (CGhWtll} hy i t s spectral pr^pmrHttm 
and ohofldoat tr«tisforaatioii» fba i,r« «iM»otrtta fora bands at iTiSs 
( i^ <*»taotaaa}t it^Sf iOdS (C<-0) and t39 on '^(C-Cl)* f&« o»««r* 
apaotrttsi gar« a tiraad sltiglat for t praton at <^  4*09 (C7a-^B)| and 
a datiblat for i proton at <S^ 4*0 (C7a«"°<n» J S 0B)* A broad signal 
integrating for i proton wna otisorvad at <^ a*7 (ffl i4 ilssf €3W{|), 
A doiA)lot of donblet for I proton waa saan at S a,8$ (C9«^» 
•1^ a ** ^** "'a a ** ***^ * Ottear signals w^rm obsorvad at <^  0«9, 0,8 
and 0,7 (5 aatbjrl groups). 
The <«„^o»«« . . p . MS" » .o<.l««-p«t,J .loohol reaaoMo. 
affordad tha ?«K>xa laetooa (CCH^Itl), tbis oonvaraion fitrtbar 
snpport. tba t-o«a as.ign«aat to tba oo«po«nd, a.p. i4ll«. 
G^¥^m%^^m*^<»^ 9^ ^H 99m9^^^* "tPn %^^ «» 3^«^^ioro^«>o3^*» 
B«4io«0'-5°<*obolastan'«>7'»one (CC30UIII) 
fho ooi^ poandy • •p , 188^ «ial|rsad for <^ 27^ 48^ 3^ ^ '"°'^  ^^^ 
oos^osition was sopported hy i t s aass spootrna sbiob sbovsd aola«> 
onlar ion paaks at a/a 438/438 {3i%){C^^^^0Jil}» tba ooaponndf 
Map. iSS^ i s obaraotarisad as tba e«03ca<-ohiorolaotona (CCJOiXIl) 
on the basis of i t s spaotral propartiaa sad obesloal traasforaation. 
I t s i . r , spaotrua sboaad bonds at i7l8s (^ •l»otons)t 1045 (C-o) 
imd 740 eaT^ (0*C1)* Tba n.«»r« spsotraa gara a doublat of dooblat 
for 1 proton at cr4*ai (05-^8, J^ ^ 11 Hsf «»^  ^ « »»)• A broad 
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signat f o r 1 proton «a» otisenr^d m% S 9,66 ( i i | i 4 m% C3-^B)» A 
broAdI 9 tog lo t In te f t re t ing for i proton wao ooen at S a«5 (Cfn-j^U) 
fiad a don^lot f o r i {>roton «t ^2*41 <C7a*^fy «r S l i t ) . atb«r 
i t gna l s wor« oDserrod nt^O.Oy 0*8 and 0«f (9 ne t t i r i grotsp«)« 
thm ohtorolnetonof Ocp* i$S^ on sodlun«t»ont3rl atoohot 
roduetfon fornist ied ttte @*o]r«i90t<mo {tXSS)^ tiuta fu r the r aapport ing 
6 *ox i i ^ t r oo to r« fo r (0CII«EII}« 
Prevtooat / i tho »*p» of (CO^OUIII) vaa reportee^" t o ba 
tS?«<63^ «ifitoii d l f f a r a frois t t ^ oaio obaorrad i n tto^ proaont aludjr* 
IProta tba a«p« rango ti98«4>4^) of an adwixinre of iaoaer io laotcNoaa 
( c c t W f l X ^ and (OCJCUII)* «&leti l a irary olosa to tHa a .p . o f (GQtUit) 
reported o e ^ t i a r i tbera i^pears t o be no doubt tbat tba reported 
laet<»fia (COiO^IXX} was* i n fa«t» a «ftxtara of tb«i laonar lo laotonea 
{mvmttU and (CClCUttt>« 
Paeyer -y tHtgar qi[tdattoi^ o f 3^*»ro«io*4j>'<*Kitiol«atan*6*ona CcCii) 
fhe broaoketona (CCCi) on perbenaoia aoid osddatloa i n tita 
naoal «annar afforded two ooi^otinda^ a«pta« 171^ and 183^. 
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Ch«r<clert««tlon of oo«iiomi<l« g.p, JTl** fta 3|^ -ftrQao^ T-K»3e«« 
B#lioiao«»Sx«»ehol<i»t«««6-Qfie (COtiHX) 
tho ooapoundi fa»|>« Itl** analysed for C^^^O^r and «»» 
eltaraeterleoa as 7«oxa lAOtosw (CCtiXXX) i>3r i t s apaotral properties* 
file l .r* spuGtrtiiB gore beads ot ITiaa ( e «lao%oae)| i t90 | loao(c^) 
and 720 on (c«Br>* Ita a»(g«r« a{>eotraia gecra a broad aigooi 
tntegratlng for t proton at <5 4,1 (Ota-Pll), and a doublet for i 
proton at 4t0t (CTa-^ ft^  «F S lla). A broad aigaal for 1 protoa 
t>ppaarad at <^  3*7S ( l l | t4 Itei C3-KU>« A doitblat of doublet 
ifitegratiag for t protoa «m« »«eo at ^ 3»8* (CS«^ Kf «r ^ i t ««! 
<l. ^ S «»)• Otlter algnals iiare obaerrad at ^0«9t 0*8 and 0*7 
* t o 
(8 iBatbirt groapa). 
the eoiipoand«ai.p« 171^ on aodiatt-poatfl aloobol radaotioa 
gava tba 7«oara laotoaa (6CIPUVIII)* fbia eonvaratoa further sapporta 
tbe 7->02ra asaignoent to tba o<»^oaad| n*p» 171* .^ 
Charaotarigatioq of tbt aoapoand* ai*a, 168^ a« 3p-«bra«K>» 
6«»oxa*a«Hoiio«5 '^^ holeatim'»7»ona (GOIUV) 
The oo«pottad» a»p« 183^ aaalyaad for ^27^45^^' t^^ i» 
oharaoterlsad at tbe 9«-oxa«broao lactone (CCXIJIV) on tbe baaia 
of i ta spectral analogjr to the 6««xa taotone {QQWIU Ita l . r , 
aptotrun abowad binda at l7iSa (^ •laotoaa)* 1035 (C*4»} and 720 oa*^ 
(C-Or)« fha n«a«r« apaotma gare a doublet of doublet for 1 proton 
at S 4*2 CC5-^, J^ ^ 11 aaj J^ ^ S ««)• A broad algaal integrating 
for i pratan vaa obserred at S d«70(v| U Hsi C3«^HK A tiroad 
stfiglet for 1 proton «aa tten at S a.St (CT«-|»J|) and a doubltt 
for t proton at 3»41 (C?s-^ft, «r 5 RKK Other signals w»re observed 
at ^ 0*0p 0*8f and 0.7 (S aottiyl groop$>« 
^ o oota^otindf 6i,p, 180^ on aodittta^iioiityl alootiol rodaotlon 
affordod th@ d<-0]ra laotoao (jlXJi?^ ) thtis {irotridod additional efidoooo 
In fcsvour of i t s assigomont a« S^ojcatiroao lactone (GCS:t«IV>* 
Provtonsly, th© ©•?# of (cesauiV) mm roportod * to Do iT0** 
n^iiefi differs froa ttie ono roportod bore* JI alxture of (CCliKXX) aoid 
(CC%tlV) in tfie ra t io of tboir resiieotiyo yield itelted at i77*79° 
eorresponditig to the «•!>• roportod for (CCXLIV)« I t olearl^r 
indioates that the ear l ier reported loo tone (CCICLIV) was a oixtare 
of Ccci*1CfX) and (CCXWV). 
Ofteyer'»ViHtfger oxidation of aK«5^>oycio»s°<-choleataom*'one (CCX) 
^ e ketone {CQX) on {lerttenxoie aoid oxidation proirided only 
a single eoo^oandy iB»p« 123*a7^ vliioh vas f<wind identioal s i tb tbe 
previonely reported lactone (CCJEX^ ) • t t t t.l*o» and i«r« speotrutei 
# 
vere also found identioal sl t l i tbe previously obtained 6«oxft laotone 
(CCXLV), 
(CGX) (QOXUf) 
«• 108 •» 
Profli tt i« pr«s«iit 0tQdjr i t tiftOimo* obnrltrati tHot th« »lgr«tozy 
ap t l t ad* of groaps I n a f i« re r *V i l l i g« r oxidft t lon t s oot a» s iaple 
«• Hilt tM»ttevoa» I n tlie 8en«« t h a i a niora highly gt ibst l t i i tad oerbon 
n lg ra te * p re fGraa t ta t l f ttian a leaa sub t t i t t i t ed aarboa« f r o a the 
Table-l-ll ultteti raaords t&e y t e l d of ^rarloaa d-noxa ami Txoxa ooflq^ouada 
obserred t n t l i ^ preseat afud^, t t t s c lea r tbat tbe 03 eabati t t ient 
eon Id v e i l hme an inf laenoe oa the ootirae of the reoo t ion , ta 
general» thought * ^ a lgra ter^ poner o f alkjrt groups i n Oaeyer"* 
I f l l l i g e r oxidaf ioA eho^a a desoonding tread l a the order i t e r t i a r y * 
aeoondarj^y pr iaary and nc th j r l , t h i s t s not a rale« Often depturtares 
baire been observed nbtoh are a oonseqfaenoe of s te r te and e leot ronio 
faefors^ fhe tendenour of varioua gi^ape to a ig ra te to an eleotroa 
def le tent os9^gen t n Oeeror«Vt l l iger o i^dat ton haa been ehovn to 
beer a d i ree t re lat tonahtp idlth t i e i n t r t n s t o a b i l i t y to support 
72 
a podt t tva ebarge i n the t rane i t toa e ta te * 
Table - XII 







* 109 • 
fab l0> l l l (Contd , ) 
H M M 

















• 110 •• 
fiil»l«-IIl(Coiit<l» > 










TiOring eonfor«atloii«l^ imtasru Into consitferationi i t 
me^ be argued tl»«t transitlc»i s te t* for ojtiilatioii may gBt 
st0xlca^lly erom&e6 hy iut}stitttoiit0 at C3 rasulting into di[aiol8!ie<l 
aigratiott of 05 lAiloli in<!«ed is the oeme in going from uitsubsti-
tttte^ to tnibfttituted C6«^ot09toroid«« fiso ballc of ttio 03 «ut»8tj|<* 
tttoiit 900SS to tiairo a aoro {»ronotttioed effect on ttie proforred 
islgratorF ai^tlttido of C7 in rotation to CS as i s ovidenoed Djr ilia 
Dohavionr of tHa otiloro {CCtlAK) and tHa brooio {iiHU) ketonas 
towards perlxmeoie aaid« To aoaa aiEtant ttio alaotronio effeota 
of tlioao grottpa taigtit also bo in pl<^* the oxoei>tion i s provided 
W (CC3C) nbaro on If GS migratea preanrnGSaly cUi« to i t s qinartomar^r 
antare« Alto, tlbaro i s a strong iikalitiood of & bottor supiiort 
of tlio positive oharge in tba transit ion s ta te by tbo par t ia l 
double bond nature of ttoo oyolopropeyno ffloioty* fbis snggostion 
finds support from the observation tbat ttie peraoid oxidation 
Of conjugated enones aliaost invariably loads to onol taotones 
rather than < $p. -unsaturated laetones by preferential adgration 
of a viaylio oarbon. In oonolusloot the Saeyer-Villlger oxida<» 
tion of 6«lcetostarolds may not stereospeoifioally provide only 
the 6«>oxasteroids as revealed by the present study «tiiob redefines 
past oonolusion* 
- i i a -» 
oti9l3Stisie<»a,6-HSloae (OGW) was telcon tip for t«o roftsonst 
( i ) to obtain tiitHorto ttnreportod iit«roi<lol l>t«l«oton»9 and 
( I t ) to olear « long «tsQ<li»g aabigottr tn oHeiaioal l i t e ra tu re , 
fhls raactton bad tiean atudioil t»|p fladaiia^^ in 1904 but tba 
raattlti^t prc^ttot omild not he eiiarc^tertxad as oven tlto work 
on fltnsotara dotamiaatlon of oholestnrol bod not boon l a l t l a tod 
at that ttee* 
S<«eb9l«»tane*3t9*diono (cexir) wfacn troatad with varying 
ooaoentratlona of porban«o|o aold Invarlabl;^ afforded a single 
prodaety a»p« 220®. 
Cbaraotsrlgatlon of the eoapoiind, «<p» aao** aa 3*oita'-5'<«'A* 
bo«oohola»ttinff«^.6-dlono (GCl>3EX) 
fh© oo«{ioand|, ai«p« 020** analysod for C -^ya^ ^Og t^lob lnq;>llad 
the Insertion of only one oxygen atoai during tbo oourae of tbe 
reaotlon* Introduotlon of a single o»ygea leiuis to several 
possible Isoaerlo sionolaotones soeb as (CCliXX:)» (CCirJPaL)^  
(CCLXJI) and (CCLXtVh 
«• 113 -» 
(COt^Hl) (CCbXIV) 
Daring our reinv^isttgatl Qti« of tlio perneld oxldotlon of 
6-4iQt08terold9^ we tied propared laotones (CCL&IIjI end (CCLKIV). 
file o«i@tp(iiindt ««p« 220^ mm dlff«rQiit from ttiese IQQ tones and 
ttits Helped ti9 to ell»liiat« structara^ (CCLXII) and (CCLXIV) 
for tibe ooapotind tt,|^« 220^» fho i , r» apootriiis of eoi^ouad si.p, 
220** guvo biiiids at 1735» ( ^ •laotooo), ITOOa {Cma} aad 13T0 c»"** 
Cc«o}« Thoao l*r« valued aro In agr«eaiient trlt^ liotb ttie s t rao* 
turas iQQhtX} and (CCt*I%t>» fiie oonalaslve avldottoe la tmm^it 
of iWhXK) wm olitalned frois R«8i«r» apaetruia* A broad miltlitlet 
for two protons at S 4*27 la esorlDetita to a laettiyleaa attaobad 
to 'aatar oxygon and I t s au l t lp l l a l ty ooold only rasult frota I t s 
sp l i t t ing toy an adjacent aathytana group* fliott tbe gronplng 
C<^ -C!f!2''*^ a**) preaont only in (CfiUXt) aaeoladed iba alternate 
Atmctura (CGhxn) wtiara tha grouping (^O-oij'^i*) would extilblt 
looser tsmlllpUolty* A ont t lp la t spread toatwaan 3«1S to 2«3 
Integrating for 5 protons was aaslgnad to aettiylana protons, 
04a<£iAt C7"^2 and (sathine proton CSI«|tt n^lcti furtber anpportad 
the atruotura (CGLX?C}# Other signals ware seen at ^ 1«21(C10.QU^>, 
0«6S CC13«Cllg)| 0«93 and 0«S6 (other «athyl groups}t 
l^e aotemorthy f««tttr« of t t i l a resot lon i s tb t forstat lon 
o f only tbo ttonolaotono (CCtXX) and none of e t tber the u l t e m a U v o 
eonoleotoncift or t l i« <!iliiotoiies en7lsiigi^l@« I t c^poorn tbet s t « r l o 
fostitrea ddteftalns t!i9 ernxwrnm ot reootloia* Itte 03*»koto group 
l>oliig aoro ojqdoffod roaotn doialaantlf over r o lA t l t r o t / tiiadored 
C9«4eoto funot lon* 
Hydrotffft i i o f the lag tone iGQL%%)t 6M>xo-*a^ai**»eOo*3* 
hy<lro3iy^K«oholeat«n»3«K>io <^td (CCLXXII) 
I n ordor to support tito s t fuotaro (COLXI) oUeaioolly the 
oo»poiiii<!t a«p» 320^ 9{Ui auttjootodl to nllcaliae ttydrolyais vtitol i 
gave a ooa^onnctt «•?• 188"-«0** «Aioh f»iolyso<l for C « ^ ^ Q O ^ , I t s 
l . r . speotrufB gsro bwdds ot 3400*3200l>r <C0^ and oa ) , t f iOs t 
and ITOOsh (jE?QOH ond C«0)« l ^o te yatueo ore oofspatible wttb ttie 
seoo ftold ( C C t x n i ) * Vladoiia to a s la t ta r atudy bad lao la ted 
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To flmbiitmitiatft the presence of a.eari^oxfUo itonotlon In 
tbo ooiapottnd (CChtMi)^ I t was troate<S wltU dleeoaotliano vtileb 
effor<!«<t tbe aethyt e«t«r (COliXXlIl)« n*p« dO^« The ooaipotiiid 
a»p, 00** onalyftod for Cggll^gO^ i«d was oharao t o r i cod m tbo 
ae tbf l o s t e r (CGLXlCtft}* Ttie l . r « st^ootrusi gave Hands at 
350(^r (on>, lT20»t ItlOf C^-OCB^ ttOd C*0) and I t s a oa"* 
(fnottiyl e«ter)« Tbe n«a(«r» speotniia of (0CI»ICKIII> gave a e lngte t 
for 3 protons a t ^ 3t63 asorlbntote to GOf^JIg* Mother t sul t ip te t 
eon trod at tHle point In tegra t ing for 2 protonfi Itaa been assigned 
t o liydrojjyl bearing ttothylene grottp* =< -Mottoyloao protons caad 
Qottilne proton imro sproe^ botwoen ^ 3*2 to 2. IS . Otber s igna l s 
wero observed at ^ 1,23 (ClO-^a^), 0,65 (C13-CH^), 0.68 and O.S 
(ottier mothyt gronps) . 
HO — 
tt Is pertinent to aentlon bere tbat at tbe beginning of 
the present oentnry, llnd«ms bad atteapted to oxidise *obolestandlone* 
(COXV)^^ by beating at 70»t8^ for 3 boursp en aoetlo sold solution 
«• 116 -» 
Of (06W) and &n aqtu^ims so l t i t toa of asaonlitgi perunlphattt* 1%ita 
Wft» <SQS0 mstek b«fQr<e ih« oorreot strcHftiarii of quotest«rol vim 
ImcMMs* at tit tiio iiii4st0i%r looat lo i i 9f ttia t«o ojio triwip« ttattnoiRit 
Windaos fmggentdd tti« rmmtton produot to t>» an "ojisriteto earlioi i ic 
aold" Ci3«p« 10S»il7®) #ii<stK ooii ld be eoitvorte^ to t i n ttfiitesrt 
«9t@r <is*p« tC^^K lie oa|ir«si9e<l 9wr{)riso at the rosponso of oal|r 
o»o Irotone towards osrl^teiog agont w l t i i tHo ot t i^r liolono i o t i i o t * 
Froa oar obserrattons i t 9oo@s l l k o l r that in ttte fitaads of 
ifiisdiiiisi rooot lon fol lowod a ooarso analogous to ours «dltrt tito 
dl f forot ioo tf tot i t wmt myonA tito primmr o j t i i l i i t io i i i iroaiiot 
ICCItEl) mi r i o l ded the tiydroxr ooid (OSl i I l I t ) uodor tHoir 
roaot loa eo»ditioiS8» 
- IIT -
^* ^ .g-"Oii»iitarmf d K»tomn 
la ootittfia«tioit of mir «ori In th9 areft of Eteeyer-^rilllger 
oxidation of ftteroidst c< ,p>^>«intaturato<l lcetono«» i t wa» oonsidlared 
of interest to study ttis |»erbensoio aoid oxidation of Sp-aoetoxjr-
oliolest«4«ett-d-o»e (CCIiIV) end oitolest«4«ene«>3»6«-dione (CClOd)* 
ffie soleotion of those snbetrates «ae largely governed by two 
eonsldoretionst (a) ttieir aooesstliility and (D) entlol{»atlon of 
some umieaal r e su l t s . In view of tbe funotioaalities present in 
<CCtt1f) and i&i%M\ these have strong tendenoy for enolination 
sttoh as (CCLIV -^^ C€WV») and {CCXat —^ CCXXI*> and this fact 
ves oonsidered worth eaeploitatton* IProm ttie snl>sei|uent discussion 
i t tr i l l beeofse obvions tbat th i s study was aiiply awarded tiurougli 






Oartttation of 3p-ae©t<»ayo!iolo8t-*-«ii-6-<wie (CCMV) wttli 
1 sole 9(|itivalcnt of perbea«oto acid (p-tolttonesulpi^oiiic aoi<3 
)i9tioh3r<arate as oatalyst) gme four eo^ounds, {ii«pti* 95 t ^^'* • 
100^ and a aonorrstalUsatylo o l t , men troated «i tb an exoess of 
p@rhent<fie aelit (2,3 stolo e^tiralcat>, (CCi»lV) protrldod in «»ldttioa 
to tl^e ooiapoafidt t90^t and noiiojtfirstQlIteattlo oil« another productt 
ia«p« 349 • 
Charaotortgation of tite ooapoand, at«o« 9S « «« 4'-riydroxyoriQlegta«a. 
4*dten««-on« (CCLICXiy) 
ftiG ooi^oundf tt«p, 9S emalrsod for O^^tl^g^.* '^ ^<' ''**^* 
T4 
«p«(Otiti« «ho««d absorption naaelaa at 330 na (4 7700) idiiob 
s(SSf«*t«d a dionona lliko ohroaophoro. thia «»i furtber supportad 
bf l*r. apeetraa , irttiob abowed proaiaeat banda at 19dO» and 
1620 oa ooapatlbla with C^C-OIC-CMO «aid CaiC«Ca>C« cbroaopboraa» 
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r09petitiV9lyt ottier slgnlfloaitt b^ds »er# observed at 3dS01>r (uu) 
and I t o a o a (C-O). On t ^ basis ot ti^ ooapositloi} «ad spectral 
iratii#s of tti« «Qi^ottadf m*pm I^ S^ ^ several possible struotures 
(OCLmv » CCLXXIV** ) me^ toe saggested for I t . fbs n.ia.r* speotraai 
Glearty saoported tbe straoture (OCbXXIV)* A oal t lp le t at ^ 6*66 
for t protott is asorlbable to €3*^* ^otber smltlplet at 6«0 (M) 
emi be assigned to C3«§ m& brdros^rl proton <on) slnoe on dentorloa 
esebange tills signal was reduoed iotd nodi f led Into a distorted 
doublet wltb mt4or <f 10 ftst a olear evidence of tbe v lolnal 
QoupUng of vlnyllo 0d<4| «l t | i vlnsrlle C3<-^ * Xbe distortion of 
doublet tMlght t» a resott o f long range a l l y l l o coupling of €3-^ 
with Ci-^A* tn tbe altern&te straotare {CGhtMV*), a singlet 
S^lf 
OS 
(cahvavi (cGLxsa?») <cci»xxiv«»j (cci»icxiv'w) 
i s l l l te l r to be observed for C4-4f. In (GQUSMV*)^ a doublet eaob 
for C3-^ and Ci<^ and in {COhtUV^* )f tbree vlnj^llo protons are 
e3q>soted to be seen. A m l t l p t e t Integrating for 2 protons was 
observed at ^ a*7 and was assigned to Cl'^2* ^^^^^ signals were 
seen at S i.09 (GlO-CHg), 0.61 (Cld^ca^)* 0.81 and O.tt (otber 
«etbyl groups). 
<,*A0iitO3<yehole9ta-2«**dt«0-^'7°"* (GCLXxy) 
Aoalylattoo of ttie hydroxy oolBpoiind {CQLJMV} at forded a 
f}oitorr«talli»a1>lo oll« fh& o i l analysed for ^29^44^3 «nd vos 
oharaot#rls«d as tt» enol aoatate {CChtSS)* I ta o*v« apeoiruiii 
gme abaorptloti otaitlttQ at 319 no (^ ?2i}3> ttidtcating tiie praseaoe 
of a <lienoQe Itlra dlirofiioptioro. fha l*r«i apeetru© " govo baoda at 
i f 70s (aiiol aoetate), 12108 (acetate)* liOO md laso eii'*^(C«0)* 
Gharaetarlgatlcin of the coati>i«io<S, «i«p. iflS a» Q-*<i3co» 
ftia CK>»pouaa« ««ii, ISS** analysed for C^gH^O^. th i s 
ooaoositlon suggested addition of oao otygon atoa to tEie satistratei 
wtitah leads to (cCbXKyt) as well as i t s isosorio straoturss 





CCLIDEVIli) I,CO| ¥ , 0 
- 121 • 
Aeo 
1^ 0 a«v« ffpeotrviai guvo aDsorptioii maxima at 938 aia( ^ 3200) 
ntiioli Indloatod the proaonee Df an^ ^p-aiiaatarated aarboort 
ol»roaopl»or©* the !»!?:• spootinira garo licoids at 3330l»r (Oil), 17408 
(C:!^«C0«O)t 13908 (C«C-CiQK 1649 (<2»CI}t 1039 (acetate j aaa 
1050 ea*^ Ce-0)« Oa the haala of l# r , apeotraai atruoturea 
^GCmfU), (CChXTHfth) and (€0)UK»r]la) aan t>a dleoardad alnoe none 
af these posaeaa a hydro:x3r faoetlan, Moreovert {GCUTUHfl} «aa 
dlffareat fraa an amthentie aan^le of (0i2Ki;Vlt>« fnus a aholaa 
hotveen the atraatarae (CQLXmi} m& (CC{*lXV2a) had ta be aade« 
A dis t laat laa hetvaeo (C0t/3Pnri) aad (cai^MltfZa) heaaaie posaihle 
frost s«ia»r« saoetruo vhareln a distorted doublet llKe algnal at 
(^6.08 (lT!y aajor •S 3 Ha) aould be aaarlbed to C4«4i (lang raage 
eoupUag with ca-^, t% pa t te ra ) . In (CCLio^Ialt no algual for 
•Inylla protaa a l l t be observed. A broad slgaal integrating for 
1 proton iq»peared at S s ,3 t ( ^ 12 ite> whloh baa been aaarlbed 
to C3*^ JR. The elgnal for €a<»<g (asilal) i^peared at a re la t iva l^ 
lower field end tbls oaald be at tr ibuted to I t a being a l l f l l o to 
the C4t C5 doable bond, A broadened alnglet l ike algnal at S 3,a? 
for 1 proton la aaarlbable to C7--p»« Theoretlealty thla algnal 
would be eacpeotad to be a doablet tuy ap l l t t log with Cd^{|« An 
00 t.82 -» 
•3r«olnAtloii of tho VfiAiag no<tol of {CChKXfl) etiovoa tile i t lbedra l 
angle DetivGei} CT-pJt ( •q t ia lo r ta l ) tmA CB-*^u ( a x i a l ) to h9 elaost 
eo« *»cb «,«, «,.,»« tor M» .*.„.« „ .h«p .puttto, or m . 
s igna l , A broad aignal f o r 1 proton «ii9 obatrvod &% S 2*41 nli ioti 
ditappoared on 0^0 addi t ion and was aaslgyiod to C7«4m, A abarii 
s ing lo t f o r 3 protons oppoarod ot S a*03 ((Sl^COO*). Otiior s ignals 
war© seen at ^ l ,O i (atO-C3l^>, 0 .6 i (Oi3-<SE^}, a»81 and 0 * f i 
(other mottiyl gronps). 
ghi t raetor igat ion of tfte ecmponttd. m,o, JLiO** as 3^-aooto«y. 
7»03EQ-6ftT*»8eeooftolast«4**stt^«Qio aold (CCbiperil) 
fh© ooi^onndi a»p, 190** agnaljrsad f o r C ^ a ^ O g . Froa tfe© 
ooloontar oos^osit ion i t i s ovidsnt t t ia t t«o oxjrgen atoas iiovo 
Doon added to the parant kstoae dur ing the rsaotion« fhe a«v. 
speotrua gai^e ahsorption aasKliaa at 209 rm {k 7000) ind ioa t ing the 
preseiios of an 'X ipotansatorated oorhonjrl ohro»ophoro« preferohly 
a oarbojorlio koto oonjugafed w i th a oarhon-*carl»on donhle bond* 
I t s i . r . speotrtita showed tN i presenoa of a oonjagated oarbojQrlio 
ao id , aldehjrde and acetate f i tnotions and an o l e f i n i e linlcage* The 
i . r . bands were obtained at 34OO-3200br (CO«(m), a72Sw (H*»C<iQ)> 
t740s (CHg-^O), i7a0s (gC»Q). IdOOs (C-H3-gOWl), 1648 (C-C) and 
1240 oa*^(aoetate) . Both (CCLlOSMl} and i t s pos i t i ona l isoasr 
(CCLtWI I t ) oontf i ln these groups* 




thm a,m«r. upoetrti^ was tietpful to arriving at a doHaite 
eoaeliidloit inhere a dSstortea doiiDlot at ^^  9«55 integrattiig for 
3 protons t« fttoribablo to aetd f^id aKtehyde protons (CQOg aad aco)* 
On detttoritta oxohange of ttio aotd proton, ttils signal was siitplified 
to a neat doablot («f S.S He) of tbe aldeli3rde proton. 1%ls siiggosts 
that thoro i s a aetblno proton in tbe vioinity of tbo aldehrds 
proton* fhtts the gronping ©l-cno supports the strtiottire {GQUXMlti 
whore C8«ftB spl i ts aldohydo proton, and eafolitdes {QChxmtlt) where 
snob a posslbil itr does not exist• Aa unresolved distorted doublet 
title signal at S d.9 (HI, walor S i«8 Urn) i s asoribable to €«• 
vinrllo proton* this downfleld shift i s ooapatible with i t s being 
e- to the eoid oarbonyl« A broad eignal integrating for i protm 
appeared at S»3S (w| t2 Urn} wbioh has been asoribed to C3««<|* 
The signal for G3--Kg (a«iel> appeared at a relatiirelf lowerfiold 
and this could be attributed to i t s being atljrlio to the 04« 05 
double bond* A aultiplet for i proton appeared at S 3t<l (C8-^}« 
.4 sharp singlet integrating for 3 proton appeared at S a.OT and 
i t i s easily oseribablo to eootate protons (tMg-COO-), Other 
signals were observed at S i.3T (CiO-ai^), 0.6T iCtB^^m^if 0«0 
and 0*8 (other wethyl groups)* 
- t24 -
In order to get oddfttioattt infomatloii r«g«r<lliif tb« 
eonpomid (CCLIWI l ) , the followtag r««istloii« «er« carried out, 
wilt eh Ifi a WW «l«o sttfrport tlie ««8l|ped stmotiire for the ooiiiq;>oiiiid« 
m%^tfur»m<4 
{QQhtmn) 
"^  Jo»e«* ,^ 






(ccuxrai) (CCLXXXIII) (cctxxxiv) 
Intereetlagly, the aldehydlo groups i s (CCLluOCtX) and 
(CCLXXXxy rest• ted oxidation by Jonee* reagent» 
^ ton >* 
Tfw presence of a oarboaQrlio fanotion In tHe ooispound 
{GStsWftt} was further enlist an tiated bj^  i t e eonvereion to tHe 
metnyl eater (CCIUItiair), ra.p* 150^, fbe aettijrl eater (CCUXHX) 
analraad tor ^3(^49^5 «^ »^  i^« tt»v» speotrno gaire abaori^tlon laaxlsa 
at 210 n« (<: f t so) . file i*r* speetmiB anowed tfanda at aT40«(ii«£«u)y 
tf43a <CBg-£00), 17208 {nc»0 and C-C-^-OCOg), 1645 (C-C), 1240 
(aeetate)i tmA 1183 oa (siettiyl e s t e r ) , flie n»a.r« epootras 
efiontid a olear doutilet at S d«43 (B-'OOy <r 6 {!s)| an nnresolvod 
distorted doublet llite algnal a t ^ d«S8 (§«^«Ct »e4or 4 1 He) 
and a broad pealc oentred a t ^ S«a ( t l | 11 Ha) Integrating for 1 
proton waa aealgned to 63<«<^ 4 h enarp singlet for a protons was 
obDorvod at S S,?^ aHlcti oaa be easily ascribed to «COO€ffl[^ « A 
singlet at S 3;«0 Integrating for 3 protons oan be assigned to 
»otb|rl group of an acetate ftinotlon, Otber signals were seen at 
^l«a3 (C10«CK^>» 0,dS (Cia««Ga^)« 0,d8 and 0,80 (otber aethrl 
groups)* 
Methyl T«liydroxy«36-aoet03er«<I.T«^eooeftolest'«4*en'«6'-eate JGGUXXX.} 
The T-oato funotlon of (CCttXItX} «as earefully reduoed sltli 
sodlna borohydrlde to furnish (C6I«XSX) a« a nonorrstalllsable o i l 
wbleb analysed for G^ H^g^ O^g* Tbe u»v» speotrus genre absorption 
ft V 
iiaxlaa/310 nm { k T20O) and I t s l . r , speotruia i^ iowed bands at 
SHOObr (Oa)| 1T40» (Cffg^O), 1T80« (C-O-^OOCSg), 1639 (C-C), 
1330 (ooetaUH 1190« 1069 «Ra 1029 Ott*^  (C-0). ftie imak peak 
At iT40 oa"'^  <»tiaraet«ri«tle of aldobfde fuaotlon In {CChtUt) mm 
not pr«»«i)t in th i s sp«otrtt@ wtiioh supporters ttie atygdoo* of saob 
a grouping in (CCtIlK)« Tha a«ia«r» apoolruit of ooof^tmnA i&SltXMX} 
gme OR tmresotved distorted dool»let lilio algool at ^ 6»53 (H«<i4:4«C, 
laojor J 1 f!«}» oad a tiroittf sigoal lotogratlng for 1 j^rotoa «a« 
ot»aorra«l ut S 6*33 (w| 18 IIBJ C3'-<a)» A doufllet for 3 protons 
^poared at ^ 3»83 (tl 6»6 tin) «hlo!i l a asaribatile to C?-^^* A 
sharp alnglat lnt«gratl«s for 3 protoas wm oltaerrad at S 3«? and 
tl^is poidi was eaaily aaslgnad to aettijfl eater protoas (OOU(m >^» 
jlootata awtfift protons appeared at a sharp alogiet at ^ 3*06 
iCMJGOQ)^ fhe tijrdroiorprotoii was seen at ^ 1«7 i ^ o h disappeared 
on 0»0 addition* other s ignals were ohservad at ^ 1*21 (Cia«£a^), 
0.66 (013«CH^)i 0*9 find 0*8 (other nethi'l gix»aps)« 
Hathyt 3p.7^taeetoxy>6*T'>«eoocholost-»4«^n*6'^ala (Cqt^ XXXt) 
'Rie hydrosQr ooapomid (QQUXtK) on treataient with aoetio 
aahrdrlde«f)3rridiae was oonverted to i t s eoetate (CCIfiXlCIt) obtained 
as an oit« The o i l analjrsad for ^^J'^i^^^ ^^^ ^^« ^*^» ^eotrua 
gave absorption aaxlMa at 312 o« (^6000) , The l«r* speotraa 
of ooiipottnd (CCI*XXXI> gfsre hands at lT40s ( 3 x m^GQ'^im l730s 
(CwO^OCHgh 1636 (C«0}» 1238 (soetata>t ii9<>f 1 ^ ^ ^nH 
- lat -
t030 o« * (C«0)« flift a*tt*r« s]»«OiiniiB of ttie ooi^ »ottfid (GCLXHEI) 
exftfMtfdi an anretolirftd distorted doublet Uke • i f t ia l for i proton 
at ^ 6*98 (HGi«C» •{tjor <! i a t ) end a l>road slgftal i&tegratlag for 
1 protoa ^f»aar@d at ^ $«d3 (s^ IS Unt C3«^>* A doat»lot for 2 
protons appearad at <^4«i5 (CT^^^t *^  ^ ^^^ *A<^ ^ « siettioiy group 
of aster was seen as singlet at S 3«te (COQCt|g>» A singlet 
integrating for 6 protons was observed at S 3«05 uliioti i s easily 
asorlbable to two e s t a t e nett^l groups (C3-«aoct||^ and Ct<4>aca|iQK 
Otber ttifS^&lB were seen at ^ 1*32 (Ct<h'4M^}$ <l«0S (Cld-ca„)y 0*9 
end 0«S (other fietiiyi groups)* 
3&«>l!ydroMr-t«*Qito*6«t^eoQOboie8t^*»ea*®**oio aold (CCLioygl) 
file aeotete group of (QCU^^arsi) was iiirdrolsraed to give the 
tiydrojKf ootapound CCCLXx%II)f s.p« 103° wblob analysed for ^27^44^4 
and i t s a«v« speetrua gaire absorption aaxiaa at aiS aw ( f600) . 
The l»r« speetruw of the oei^ ponnd {GOtMtKMt} sbowed beads at 
09OO«32OObr (COOH and OS)p 3730w ( H ^ n Q ) . I72(te (H^*C«(>). |6d3s 
(C«C«£O0!I)y 1040 (C«C) «ad 1069 oa (C«0)« Tbe n*««r« speotrua 
of the ooi^ouad (OCI^XXXII) gars a distorted doublet l ike signal 
at ^ 9«46 Integrating for a protons (COOH and jl-CO), On D^ O sbake, 
this signal was slwpllfled to a olear doublet (<l 9 Ha) integrating 
0 
for I proton (ca • C - H ) , The C4-«rtnylio proton was observed In 
the fc»r« of an unresolved distorted doublet l ike signal at'^ 9,»d 
(wajor J 1 Be). A broad peak for i proton was observed at ^ 9*83 
m 128 • 
vlileli dls{g>pe«r«il on ftddition of 0^ 0 and i f i» eM&ly «sorll>at»l« 
to hffLmn proton (-on)^ A tiroad ]>»ale for 1 proton «»iitr«d «t 
^4.3S ( l i | t2 fls) U imorit>able to C3*ia« A nutttplot for i 
proton vas se^e «t ^ 8»8 (©S-PJ)* Othor elgiial$ wsro observed 
at ^ 1,27 (CaOHSa3)9 0«67 {Ci3-4:a^>^ 0*9« and 0«8 (ottier «»tbyl 
gronpaK 
. 1^0 lirdroKf eoaponnd (CCbXKKll) on Joaaa* oaddation^^ 
gara tlio ooamoaad {QQUKWitl)^ tt«p« i^ o'^  wbttob aaalrae^ for 
2^7^ 42*^ 4*' Sarpriatagtjr i t wtm notad tHat 07<-<K>XO fotiotion raaatnad 
oneffeetad ditrtng osddatioa* ^ a tt*ir, apaotiixm of ooaponnd 
(OCtilOCKIIt) atiovad itDaorptimt itaxtsa at 238 a« ( ^ Ue70) aiiiaji 
Qlaartr iadleatad Jlio presaaoa of an <^  »p««taaataratad oarbonj l^ 
Qtiroi«>p!iore« The i«r« apaotma of eoaponnd (COLXijaxi) gave 
baada at 3400-3200lir (C0^>« 273S« (II*<itO)> 17a0» JU-^imQ)^ 1700a 
(C«C«^ gi2®«>t 1«8*» CC«0-^ 2©) and 16111 e«*^ (C«M3). fha n.fi.r, 
spaatrao of oo8^ <niad (CCt*%%sfXl) gatra a otaar doulilat {4 5 Hi) 
for 1 proton at S o^a «6io!i i s aaally aaaribabia to aldalirOio 
prot«m (n«<^)« Aold proton flppoarad as a broad signal at ^ 7»8d 
atiioH diaappaarad on 0^0 wldltion* A ainglat at ^ 6*60 ftntagratlng 
for 1 protim ia aaolgnidala to TtnyUo proton (C4"||)« A anltiptat 
for 9 protons was obsarrad at I 2*G (C8«p|I and Ca^_), Othar 
atgnatfl wars saaa at ^ t«4 (Ci0«<»^)t ^•^^ (Cia-f^^), 0.0 and 
0»8t (ottiar flKsttijrl gronps)* 
fh« «ioii^ <niti<l (QCUtKMtlj <m tretttmmt v t t n ilt«soBi«tliaii<i 
affur i fed the ei^thr l e9t«r iCQhtXMtl^ »*p, S^^« nliiGli malrmA 
f o r ^0g^44^4 «a<3 l t « a«ip« tpoiitfaia #tioire4 «t^»i»rjpttoa aa^^oft at 
t i 3 tm I 4 ttSOOK t i i« t , r * speetraa df $li» ood^oaiid {i^hxxmv} 
giwro temila at 3T40» iBsBl^h i ^ ^ * C'8-iS^)t *^*0» CCiie^OCllg)^ 
%mm <<2«C*£SEH t®80 Cc«»C) and U80 ea"*^ C««*torl ®st«r)* l t » 
»«ii*r« «{i«iitni« gasre a e leer atmHl^t (^ S Us) f o r i j^rotoa n t 
^ ® * ^ CS-C0K A s ing le t f o r v l n r l i o protoa i^|»#ar«d ©t '^ e»49 
(&4«§> «»« « stiaif}! a l a g t t t fo r a o t i ^ l group of o t t o r watt oli«onro<l 
&t -^3,81 C^QOIIgK A isu t t tp lo t lu togr i i t l ag f o r 3 protons iip{>efiro<l 
at ^ §•§ i ^ l o l i t « eaorftlki^lo to aetlittso ii»49 8otfo3rl#ad girotoflts 
(es-^H i»« CS8«^g)» Othor s igmi lo wor® toon «t '^ UOB (eiO-«i^^)| 
0»ee fets-ne^lt o«33 i»d o*t Cottier «ottiri- groap»)« 
1 ^ o i t Mialyoed f o r ^^'fiMPs ^^ ^^* ^*^* *P«®^i*o» f « r « 
«1>«orptloii ttairino at 230 it« ( ^tOOOO), «li lol i e l o a r l r Indioatod tti« 
freaaaoa of an << tp''*^»i>to«^ '^'A^o<I oarbo i^ l <^ro»opteora« ft ia l * r « 
•paotma of t l i» o i l abOffod ttio praoenoa of an aoid fuaot ion and 
was t t iorafora a a t i l f ol iaraatarisad a« tba aiwso aoid i&iU%%mh 
I n t l ia i t t f ra rad as»«etraM banda vara oi>taiaad a t 3i40«9a00br (COgg), 
t f tOa ( ^ i r ) i t«80a {C«c«C«C»« and idgo oa** (C«C)| ao banda fo r 
m 130 « 
an «o«^te groap ««r« o&tervoat thna ioHioating tuat tli« «e«tAt« 
froai» fot liriSrolycty ttlintxi«t«<l ^ r lo f t tli« ooar«« of ttm r«atttioa» 
fho ii«it»r* •peetniBi of eoaptmnd <CCt*XKiEir^  g«re wtgnals at S s.Tts 
to a oatttonrl gmap) end (^  S^874 <1B| <r iO Ha^ C««<l|>* A isaltlplot 
at (S 3»7 ts a»stgnQt)I& to GT- I^g* {to algaal for tHe imthyl group 
of aa eoQtate faaotion was obsorredit fba otiior algnala wore 
Observed at Sum (CtO-ca^), O.ee (Ct3«<Slg>t 0*83 end O.t (ottier 
sietti3^1 grou{>a)» t t waa ftirtlier identi f ied w direct ooapariaoa 
witti as iKtttiffflttie •8iii^Ie^« 
^ettiyl S-o»O'76«0»geooolioieat»3«en'*6*oate (CX) 
fhd seooaoid (CC!«?PCX?) vaa eonrarted to i t a aetliyl eeter 
(CK) W treatiag tbe aoid vit t i dieaottothane* fbe a t tar {GX) 
aaalrsod for ^^^^^Q <^A t * * tt«ir» apeotrua gave aliaorption oiaxiiaa 
at 239 nm (4:9977), fba i *r« speotm* of tbe eater (CX) gara 
banda at i?39a ( ^ ^ 6 ^ 3 ^ i@fSa (C«G*C^)« iSlS (CmQ) aad i tes oa*^ 
(se t l^ l eater)* l^a n^akar* apeotrttn of tbe eeter (CX) gave 
aignala at S 6«75 integrating for i protoa aaoribablo to G3«g 
( p- to a oarboayl group) eaad <^  8«ed («f iO Urn) for i proton i a 
eaaitjr aaeribable to C4«^, A abarp aioglet for $ protona vaa 
obaervad at ^ 3»97« abiob ia otearly aaeribable to Aatbfl eater 
protona (COO(n|j}« A na l t ip le t at S' 3»a «aa aaaignad to C7«|^^, 
otber 8i0Etala were aeen at S UOI (CiO-K^g)* 0,66 (Gid-CB^)* 0»ea 
tnd 0,8 (otber aetbri gronpa)* "me eater (cx) waa etao found 







Churaetortgattoi i of the eomonnA. ta.ti. 243 > tm 3^*aoet03Br-^^y-
geeooliole«t*4^nii-4t>8.>aic«rboKriio acl<l (CCI^XXWl) 
fhe 90^)duii<Sf i3«p« 24S anftlyaeA f o r C:29^40% '^''^ ^^"'^ 
sUdWQd na ftdAltion of tb re t ojorgon atows to ttie s t o r t i n g iEotoae 
CoctiW) dorlf ig tHo oourae of rooot lo i i , I t s a*v* speotrura g&ve 
absorption mosAmm at 212 a» ( ^ 7930) tbus stiowing tbe prononcio 
of a Goa|ag8to4t oert^osytto funot lo i t . 1^« t , r , apootfua of t h i s 
oomponna ettioirofi bunas at 3400-3300l>r (COOH), i74S« C€B^*^0- } | 
I t l O t (coon), t60O» CC»0-:gOOH), 1635 CC*C) sua 1840 O0'*^(ao«tato>, 
fHo wsoic buna at 3T40 ow** oharaotor l» t lo of aldehrae l o (CCi«XIS^It) 
waa aot iiraaant 1» t b l s speoti^a* l ^ l a observation suggeataa 
tbat tbe ooapoana najr be a aioarboiQrlie aold (cCi«XJUi^I)« Bviaenoe 
I n fnvoar of aioarboxyl lo acta s tntot t i ra was obtalaaa f roa n*K«r, 
spaotraa ifhsra two aoia protons w>ro seen at S 7.4 ana 7«38 ana 
wr^ fouaa s3E0baag«abIa « l t b aeatarlaA. t t I s to bo notaa tba t 
the psak iiam to ohlorofora l a p n r l t y was obsarvaa at ^ 7«3« An 
which 
nnrssolvsa aoablst UtE« slcnal/was observsa a t ^ 6«85 (1CI| oa jor 
•f 1«9 ns) bas bssn asslgaaa to C4-<tr|n]rllo proton wblob I s 
to oarbojQrl oa rbo i ^ l , A broaa s ignal at ^ S,41 ( « | 13 Ha) 
m 1,33 <* 
tnt«grfitliig for i proton has been a»oril>«<t to C3*<<tt («xliil)« 
A tmiltiptot for i proton at S 3*6 ean tie ettstgnotf to A ««th&ne 
proton CG8<^B>, fho itftttift grotip of tbs ootttato fimotion appoar«iS 
mt a stnglet «t ^ 2 t t ((^^*-oaa«), Ottier stsnals wer« »«eii at 
^1*45 (CiO-Cflg), 0.08 (Cia-ca^), 0»»t and 0»S3 (otHor Aotiiyl 
groups)* 
fo fartb«r «ti!>»taattat« tlio atruotur^ iQCUtX&l}^ the 
follovflfig triaitfor«atioo8 mira aada in or<lar to obtain ttio known 
eosponnda (CChXKyax) and (CCJesK flioaa tronaforaiationa olnriously 
aopport tlio atrnotaro (a3!*^Wt> for tti« ooa^ound^ a.p, a48 « 
^S^tf 
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(cctxxiarxii;) (ccuunax) (ccas) 
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THe aiDarbosyliG «etd {CGLxmft) mm GoavorUd into tb« 
oorreapoodlng ^iitettijrt e»t«r (OCl«fltWII} witli aiftidaetaemi!. th% 
&l9&thyl 0»fer in i t s u«v« opeotnia gieir« atisorption maxlim at 
213 fitt (< T900), I t s i , r» spoetruffl genre batuSft at i740a (GiI^ *:goo 
mid COOCQ )^, 17208 (CaC^^CK^B^H 1640 (C»C}t 1240 (noetate) and 
lt3S on (€«o|» la a.a«rft sipeotrani an unresalvetf Qtttortail 
4oi}bt0t lltEe aigitol at S 6«63 (1H« aojor 1 i Hs) baa been asaignad 
to C4«^iiirUe |>rotea« A broad aignal at ^ 5*08 ( f | 13 Us) Integ-
rating for 1 proton la eaojribable to G3-^i| (av to l ) . fh& aietbrl 
groiipa of tbe amtbrl eater ^ i e t i e a appeared at ^ 3»75a <C5«000C|l^)i 
3,^58 (09-C00Cn^)» A «nl t lp le t tor 1 proton at S a^ss i s aserlbable 
to a aetblne proton (Cd-^fih Methyl grovsp of tbe acetate fnnotion 
«a» observed m a abarp singlet at ^ 2.07 (m^'-COO)m Otber signals 
were seen at <^  i«3$ {C10«0ff^ >, O.os (C13«CII^)» 0*9 and O^Qt (otber 
wetbjrl groups)* 
3^aTvdro«y«6.7«aeeoobolest^-ene'^.8-^iOftrbcixylie aold (CCLXXXyill) 
fbe ooapound (cotiXIlorx) was bjrdroljrsed to give tbe bydroxf 
ooi^oand (CCtXXl^IlDt is.p, 223^ ebieb analysed for O^^^^O^^ and 
i t s n .v , speetma gave absorption iiaxlBa at 312 nv ( 47450) 
indleating tbe presenoe of a ooajagated oarboi^lio fonotlon. Tbe 
i*r, speetma of <CCI*XXWIII) sboeed bands at 3400-3i00br (COOg 
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ana OH), tfOO» (COOH), ie95» (C«C-^OH>, 1620 (C«C) and 1080 o«** 
( C H O ) . 
a^ji<i^^7^ftiiocfteiegt*»4«»eng"S>9-dlc«rt>03arltc «eia (CCtiXXXlX^ 
fhtt bydroxr ooi^ound (CCl>XKiariIX) on Jonei* oxldatloii^^ 
afforded th# <ioi:q}onB<$ (0OL*XIiaX>9 ii«p« id2^, utitoii analysed for 
Og^^jO^* I t » tt*v. 8pao«tiKa garo al»8or|>tlon laastaa at 235 an 
(^8920) tliaif ladtoofiiig tti0 f»ro«atioe of a t i^ fpHttoaattiratod oarttonyl 
otirostophore, THe l«r* npeetrua of oos^oititd (CQhtXXlX) sbotved l>aad« 
at 3400*»3100 ( C O ^ ) , tT^a (CO®«H **<«>« (C«C*^2**H)| m'iO»iQmQ^»p) 
a»a leto ©a** (c«c). 
Ptaetfeyl 3«»oxo«*6ity-iiaooohotoat*4*'N&na*^»8«»d*oart>ojylftte (C03ES^  
the oo^pQund iCCttXXKlX) on dlaioaetliario treataont affordad 
(CC1S)» la.p, 140** nhtoti i^atysad for '^^^^fi%» I*» «•«•• speotrua 
gara absorption aaxlffia at 239 ao (^ 8590^» tiias ladleatlag tlia 
prasanoa of an X § p>«»oa9ataratad oiurbonyl om*oisoptiore. fbo l»r» 
speotnia of (Gcmf aboaad baada at lT35a (JoiK^fl^), i f i aa (emQ^^om^U 
167811 (0«C.Cii2)» 1630 (CaOK 1189 atid l i78 o»*^ (aatbyl astara) . 
Tlia a»a*r« speatroa gava a alaglat for 1 protoa at S' 6.40 atiloii 
I t atorlbabla to C4«<rltiyllo protoa* two abarp t loglatat Intagrat -
Ing for 3 proton* •mtt^ appoarad at ^ 3*81 (C8*C00G|[g>» and 3*66 
(C8-C00(S1g}. A broad au l t lp la t apraad batwaan S 2«8*2.4 for 
3 protons 1 * aMrlbabla to attblna and aotbylena prot<ma (C8«»pa 
and C2i |2 ) . ^^^^*^ algnal* W9V obsarvad at i ' 1*2 (ClO-GUg), 
o*6S (Cld-CRg), 0,0 and 0.8 (otbar aatbyt groupa). 
• 135 * 
fb» notaHle f«atttr« of t l i« ti,ia»r« • p t o t m a o f (COJOB) i » 
t lm aow i f i eM i^{»0«r«nce of one of the two aettioxr &toup» 
(cs-Oooeti^) sigmia r e l a t t v a to {cchttxfli). Th&s doimfteia s i t i f t 
t 9 a t t r i tmteA to tito preionoo of an << p^ «>4izis«tarat*d koto sratoia 
I n (CCXC)(rti i i A) . Both tho oonpouiida (CCLXXXIX) and (CCJQD) ware 
fo(io<! i don t l oe l w i th t ho i r authent lo aai^plos proparodi aioeordiag 
to Ptaaor^®. f h i a lot idt f t i r ther aiipport to th© s t i ^ o t a f « of 
fh© forBiatloo of (CCLTOt?) m6 (CCl^ JPOTI) f r oa (CCUV) nay 
ooour a» i*ioim l a Sohea© • i4» 
o, (CCI*IV) 
soheiwi ^ M 
(CCCXHir) 













There «re a ncif&bor of possttilo patlivays by wlilob tbe 
forMsUon of tbe seeoaoKl C<^<^i«3E3£l^ I^X) f>'«» ttae parent ketone 
(CCUV) oan be shown* One of tbea me^ iavolve tbe l o i t l a l Oaorgen 
Insertion between (^ * CT to give tbe lactone (CCXCX) in tbe 
intertiediete titiife wbtob on bydrolyele and perbeneoio Mid oadda-
tion of the resultent prtnary aloohol fnnotion under reaotlon 
oondlttone» aeor give (CCLXJS^ 'IX) (Sobeiie - 1S)« 
- 13T • 






hoo ma om 
iOQhIMtt) 
Another probalile pittttwii^  for ttm foriiatloii of (ccitlisril) 
fro» (CClilV) may Involiro {CChWSfl} &• t^« i»teme4iate vbioti oa 
oiygen InMrtion betwitii C6| CT and •ubvoqueni hyATQlyai» mvy 
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lit oriS«r t0 oheelE the oi^eratioii of a otmr«G as tn SoiieBie»i9 
In the trantforttatlon of tcetone (CCUIir) to prodoot (ccuxBTlDi 
the atd«hr4« S*'ou|» of oimpomid (OCUX^x) warn oar«flilly redaotd 
with sodtttn borottydridfi to farnlsti tti» ti|rdro^ ooo^otuid (CCtXXX) 
ubioti tiiid«r BMQr4ir<<4rtliiger oxlilattoa eondltioat did not proirid* 
the d«»tr«d product (CCt«%Xlx:)| tntt«ad ttif iuio!ia{|g«d starting 
tiatarlal waa raooverad, Janaa* oxtdation of (CCliXXX) gara bank 
tha ooapoiind (CC1<XXIX)« Oaring amludad tiia pattiwior io Sotiaaa<*i5f 
tha validity of tha Intaraadiaoy of {CGhKXIH} in tba SohaM - 16 
in tft« ooav»r«toa of (CCI4V> —*- (CGbXWU} ««9 pat to f«»t ty 
t r taUng (cciiltxyil with 9«rt>»nxoio iiotd. tuia ta iUd to provid* 
tbtt a«sired product (CG&XWXX) tint gavo tUe diaoid (CC&xx»rx>« 
flm* (cOLlpnrx) I s not on Ifiterntdloto in tHo tramsfortaation 
SIxtoo tHo foroatloa of (CCLlpnrtI) r o ^ l r o o ojsrgeit Insortlon 
2»ot««oir ^ 1 €T m^ &i0 ^toeesmtd e0ar»0w <tt remtimt iofrolriitg 
snob on tasortlon oro not oporativo^ a aocHimtBa Involvlag i o i t l a l 
opostdotloo fttong with oa^geii Itisertloii tietvooo 06« CT to tioitig 
pri^osed (Solioiie - lf)« 
(ecu?) 





4oo ^; ! > r - ^ 
^ 0 0^  
Aeo 
III • > 
AOO com 
(CChXSfU) 
•*> i 4 0 «» 
fhi» peoulier ol«enrag« of a {trobatlo li^tooe iiit«mtt(liAt« 
sflQT well be ia^o«a Hy tli« iipoadd* op«aliis «liioti aer glv* ^ k«teii« 
in the iiit«rae4iatft 8t«c«» Hydration of the kvtena miii resul t 
in an aoid* dehydration iit«^ol^ng C4«0E i# likely to be las t tm 
I t ia B"» to the oarboxyl oarbonyl« Host of the rearrange«ent« r 
reported in the peraoid oxidation of steroidal enonea proeeed 
d4 
vie eposlde interoodiate • 
fhe conversion of parent ketone (CCl^V) to the soooaoid 
(CCt»7mW) has aost likely involved the interaediaey of the enol 
taotone (Ctitt^tl) ^ i o h oontd not be isolated* Uydrolyses of the 
enol laistone iKiietyt aoetate fonotion amd deti^dration of the subse* 
fiient p-^ketoi i^utd give the seooaoid {QQUXSXif} (Sebeaa «• 18)* 
fhig snggoatlcm finds support fro* on ear l ier observation when 
(CCKiiVtt) on aethanolysis was found to give (GX), 












f roa t6« elose • t r uo tu ra t re la t loos t i ip tiotvtwn t«oxo-
seooi^ld {CChtmn) me ttie d lao ld (ccUCXXiri), I t vos fluspeotftd 
that (CCti l t iytt) mw ^ tt i» preoursor o f {cChXKWfl} I n t t i« S9ii»e 
t t int tt i« fort ter I s osetdlsed I n tbe presencse of pv r ^ i i so l o ae l^* 
l a view of the provioaa ot»8«nrotloii t i ia t a prlttstsr aloobol l l k 9 
(oai*lPCX) i s Bot oaidleea to (CCLXHX) W perbeneole «e ld , ttio 
03^aatlon o f (ccZiiOCiriJ} to {iSGLXSX^} mdmr IHe Qeoror-^HUgor 
Oxidation rewstloo oondl t lons soen^d «o»eiiliat t t&Uk»tr* f b l « 
was si ibatant latod ndiaa (CCl«iacirtI) on troataeot mlt l i perbeneolo 
aotd d id not a f fo rd (CChmmt)* the Gt^xo group l a (COtiXJOril) 
raaidaod oaaffeeted avoa w i th ifoaea* osddatloi i . 
I t has a l r e ^ r ^oon polatod out that (6ai*XJori) furi i lshtts 
tha daslrad ooaponnd (OOUlOEWI) under tho 8a«3^ar*JVllliger ox lda* 
t l o n raaot lon condi t ions* t f t l s fao t dasands a aoohanlsa «^loh 
should invotira (CChtX^t) as one of the in taraedlatos l a the 
formation of (CCLXEWX) froQ tha s t a r t i n g katona ( ( » U V ) , Savaral 
posslb la i&eehaalsiis # i l o h Involva (CC&XX^I) as an lataraiedlate 
are halng proposed i n Sahaais • 19* One of tha oMiohanlsam 
(Maahaolsn a) I s ttoalogoas w i th that deserlhed fo r the oonver-
slon (ecyCV) - ^ (GCl*07l i ) m that i t also Involves an epoxide 
and I t s aiihse<|aent r o l e I n d i r e c t i n g the laetone opening* 
* 142 • 
Sclifl— * 19 
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Qeaotloa of eliole8t«4««iiflr->390«>dioa0 (CCXXX) vitu perbemBolo 
oot^ g«^« a vorle t r of ^r0d«ets dl9pon<iiiig opoa tti« qaantltjr of ttio 
lieritold Qfled. Wltit one sole «(|ui¥alcnt of |»eirt>«nKole aeiit« (para** 
tQliSiem»n%phonio aold nononritrate as ca ta lys t ) ttie icetod® (CCJOd) 
gsva thrn0 ooapcKiodSi ii»pta* iO0®, 1611® en<& tOS*^ , RaaeUoo of 
(€CtKf) <8itth two ffiole oqfnival&at of poirtooasolo aeid afforaod 
anotiior oompouadi ii«p* t l 3^ along «it{i t ^ eonipoaady a,p* 193**« 
t?itti ttii^e sola aqaliratant of parliaiixolo meid (CCXKt) gave tho 
ooispoaiidi ffi,p, 115^ alo!33 witli anottior ooftpoaady a .p , 193^» 
Charaft^arlgatlott of the mtmmm^ ta.o« 163 as f°<«liyaf036rcttoieat* 
4-taa*''3>0'-Hgtone ( COXCIt > 
The oo«poua4» a«p. 163^ analysed for ^27^42^3 nAiloh iadloated 
the Inoorporation of only one ojcygeo atoa to the pareat netoaa 
(CCXIOf). ThSe ooBp<^ltioii leaiSa to seireral poealbiUtles saeb 
ae (cCXCII«CCXCtte), 
(CCXCII) (ccxciia) x,Oj y,co 
(CCIClIo) X,COf XpO 
(CCXCIXb) XpO| IfyCO 
(ccxcixd) x,cOf y»o 
•• 1,48 «» 
-Mr 
Tbo II*v* »i>eotruc3 o f ttiiQ eaapouad idiio«e4 absorption saarliBa 
at 249 na ( ^ 132t6)t ttiits ®tto«likg tHo pronoiMiG o f an ^ t j ^ " 
oa»atnrat6<} oarbo i^ l eliroEiopttore as i n (GCItciIa«<!CxCfZd) iittt 
osrotuaeft the epoxide (OCIOGIte), fi&o l * r * speotx^ta gisire bmids 
at 3330!ir <0^) , I TOO© (fio - c • , ^ , ^<-liy<Irosyoarboayl), 16808 
(C«C-^£fO), 1 0 ^ (C«C), l a ^ one lOtO om^^CC-O)* "mose valuos are 
aot ooepatibte nrtlli tbo prosonoo of onot iootone earbon^l a« i n 
(CCipaztfi} or (cc:^t l t>y «liere one womlii ha»» «8pootofl nuoH blgbor 
VAlttoA f o r stioti oorbonFt grottplng* flieso iralti«« also ojeoluded 
(CCXCItaK ftio pra8ano« of an OH group I n tbe oompottQil aitpported. 
Cbo straett t rv (CCWltU !%« a»ffl«r* apeotrum gave a sbarp a tng lo t 
at S 6*1 in togra t lng fo r t protoo w b t ^ oon b« aaorlbod to a 
v ln j r t lo proton* An ooroaolved s lag lo t l l lce s igna l appoarod at 
^3*08 In tagra t tng fo r 1 proton wblt i i baa boea astlgaod to C7««i{ 
(e<]aatorlal) l a (CCJCCII)* An exaslaat loa of tbo Oroldlng nodoi 
of (COtCtI) ravaaUd that tba dlbetfrai aaglo between €7«^Ii and 
C8*^H l a alaoat 00^ and tbarafora 07«>pi| i^peared aa an unraaoivod 
s i g n a l , 7he brdroxsrt proton of (CCWll) was aargad a l t b setbylsna 
protons ( ( ^2 " ^"^^ *^ o 2»3 aa ravaalad bjr dautarlua axobanga* 
• 14ft *• 
After D.O shakfit a g ra l t lp lo t at S 3«d was o]>8«ry«d t o r a proton* 
«Hl«h i s a8Gril>ft1»t« to lidtli irlciie protoiia (-Cttg - C»}» Other aignaia 
«er« «9An «t S t . l S (CtCMJa^), O^T (CtS-ca^)* 0«9 and O.et (otUsr 
flMtlifl groups)* On ttio Datls of spootral propwrt ios tDe ooa^oantf 
6i,l), 1611^ teas tiooQ a9fltgao<t tha atrt tott i re (CCI€t l |« A posainie 
(»itetiaii|«i9 fo r tba oonvoralon of <CCIXI} to (CCSlllXI) oam ti« proposal 
t i l an onalogoaa siaaaar aft atioiin I n Beimm6'»i4,}ii, 
6*T*Biaoatoxyclioleat«7M|,6«»^taO'»3*on« {CCiEQIlt) 
t o attbataitt iate th& preaeaoe of «ai hjrdroxy group ia tUa 
aoepottod (COJCC I^X)^  i t ivaa liaatad « l t i i aoatio aat i r^ r ida-pr f i i t iao 
wiiiaii affordad t i ia dtaaaiata {CCSCIXX^t Q*P* t2S^ »n^ anaijfaed f o r 
^31^40^5* ^^* ^ *^ * apectrtus ttiovod ^ a o i p t i o n saxtaa at 32(> i » 
( ^ 21704)» tbtia ahoiiiiig ttia preAanoa of a ooaiagatad dianona 
75 
ahroiioptiore* Tha l« r» spaoiraai gaira Manila at I760a» 17$0a 
(2 onolaoatata oart)oarla)« idSOa (CiC-CtiC^aOK 1030 (C«€-o>y 1570 
(C"C-C«C-), 1320, 1210 (aoatata) aad 1020 aa**^ (C-o)» fba tt*o«r« 
apaotrna of tha d l i ^a ta ta { ( K i ^ I I X ) ga^a a atgaat at S 0*11 aa a 
doQblat (if 1»5 Ha) la tagra t lng f d r 1 protoa viklati oen be asorlbad 
to C4«vlaf l lo proton HaR l^ng a long r&mgn ooopUiig i ^ t i i <aa-<§ 
(Kx-pattam)* A <iattlpXot at S 2*35 f o r 2 protoaa waa aaslgnad to 
o 
nattiylana protona (-CS^g-C-), two aharp alngtata at ^ 2^2 tod 2.15, 
aaofi I t t tagra t lng f o r 2 protoot ara aaorlDable to two aoatata aatby l 
grottp*. Otbar a t g i i ^ « aara aaaa at o 1»2 (C10-*CII„), 0*7 (Cld'-CU.), 
0*9 and 0,8 (other aetiijrl groups)* 
Fomatioii of tUe 41«e«taEto {GGMittt} i s possibto oal^ 
through «noll jsati oa of p&rmt oompotmd (CCSSIII under the reeotloti 







Attoisptt to proi»itro a stoooaQotate frost iUGXQtt) ttjr o&iplc^ing 
taitder ooRditions (a^otio @iiti;f<trttfe<»fi3mdi»e0 rooa toaperatiire) 
inv&tiahlf roaalted to tho foramtloa of the iflooetdte (fSCWllth 
6«»Aoetoxycho1 e^«tft*4*fl* t^cH'««3«Hiiio (CCXGiy) 
The foraiation of a iiaoototo (OCTOCIII) from (CCXSOII) d««aad9 
thftt the lu t te r undorgoee enoltsatloii auring aoetylation* For 
further support, the s tar t ing ketone (CCJCXI) was heated with aootio 
enhydride-ftyridine and th i s also afforded the oorreapondiiig eaol 
acetate (CCXCIV), a^p* ii2**t i*toh malreod for Cg^ K^^ Og^  The a»v, 
speotruffl of (CCXCIV) showed absorption aaxlaa at 208 nsi ( ^ 83200) 
« U8 « 
thut t t t^oating th« prenenom of « oonjiigftt«d 41eaon« ohrosttopttore. 
l t » l*r« Bpeotrvm cair® bunds ftt ITroa (•iiolaoet«tG oiurlioayl), 
I680» <C»C*C«C-^ C«0), 1040 CC«C-0)g IS 90 (C«C-C«C># 4340 dild 44»0 on"'* 
C«e«tAt0). th« ii#ii«r« apeotniit of th* ooiipotuidt m«|»» I4a^ gevo 
9lgnal9 at 5 n.raA (itt$ S u^ m\ and 3,7S (4Hf s |agl«t UIG») 
igrtiioh «pe a9cr4t>alilo to two wlttyXin protons C4««§ end GT-41 
{tiiia894giiod)« Ttio Droidtng laodel of (CCXCIV) sbovrod tbe dibedral 
angto l>«t«»aoo €7«4| and CS-pJi to Do aboot 90^» A iiuit tptot at 
Sa*4 Intograting for 2 protons i s asortbablo to wbtwi^^m protoas 
(€d'^„K h ftheatp aloglot at S 2.18 mm asslgaed to motiiyl group 
of fM^etate fanottoa (C^^ OOOK other sigaata ware aeea a t ^ i«48 






-» 140 -. 
ftw oc»ipoufi<l, ••p* 100* analysod for <328S44*^ 3«o<l ** »«» 
otiaraotsrlctdi «» (CCIG?) on ili« Imsls of elenentol annlysls 
(CggRt^ ^Og) ana »peQtral properties* I t s u«v, spttotrttai i^oveii 
fliisorptioti maictei& at 333 »» (4: 32700) ttias iadloatlag tlie presoooo 
df a eonjtsgatett dlenono ohroiaophorQ, fti« l , r , dpeotma $mm tiai»t« 
at 340abr (OH)y 10908 (i;aC*C«0-J«0)» leOd (C«C«C«rf;>, 1800» 1060 
and i030 e«** CC-0)t ffie aantf* apoetraa of CCCxeiT) gava a aigaal 
at S s*?6 as doalitot («Y 1 lis) for 1 proton, vbiob i t easily aaorlb* 
ante to vlaf l lo proton (CT«4I>« m aseoiaatlon of ttio Draining 
mMeX of (00?^) otiee agola rovealod tuat ttia dlhoaral angle 
betiraon Ct-4| and CS-pH Is alaoat 00** and ttierefore tlia algnal I s 
onlr par t i a l ly spli t* A staarp singlet for 3 protoas «as Qbmrvea 
at S 3«7i i^loti olearly iadioatad tbe preseooe of a iiatlioiey grottp 
(«<OC?|^ K Tlie tiydroi^r proton appeared along with ttie oMtthyleaa 
protons at S 2«3 C^^ '^ilg) ^"^^ t^i« ««« revealed by deaterlaa aaioliange 
Hilt oh otianged the pattaiti of ttie signal at <^2*3» Other signals 
wore observed at S i« i (OlO^Ca^l^ 0»t3 (CiS-CU^), 0.01 end 0,81 
(otbsr aettiyl groaps)* 
A possible aeobanisa for the eonverslon of (CCJOa) to 
(CCXOIT) Is given In Sobsns » ao. 
• i50 -
Sohf .^ 




Mij-i. II T~iiiiiiTniiiiii iiiniiwmrm •» B-i f^l^> 
ilO • a ""^g 
(CC»5?) 
^ 151 -
f a n t a t j y oh«raot»rigattoa of t i f ootBoomnl^  «,p. 105*^  
the oo8ipotsiid|a»p« 195^, analrsed for ^27t<4403 «<)<^  « ^ 
tndtoatdil to be an tsosMir of (CC3ECII), ftils ooapoaltioii oaa load 
to several possiMltttoa as diseoaaad fa aonaaotloti idtti {GQWll}* 
tho a*y. apeotron of (CCian> alioved ilsftorptioa aaadaa at 37S a« 
('^ 6Srs) tlias anggestlag tHa prasenoe of an << 9B«4iaaatiiratad 
earbonjrl o!sro«op{ioro» Tba i«r« spaatntm diaplar«i<3l baitcia at 
34sobr Coa), tetoa (caic«c«Q>. leao (c«c| and ioao «§"* (o-o), 
f ta a»9«r, apeotrtiei gara »o a i faal for a v l n f l i o protoa* in 
uarasol^ad singlat tiiEo aignal vas otoaerved at ^ 3*08 iatagratiag 
for t proton, flia ftydroiyI proton s^rgad witli laattirtaisa protons 
at S Z^B ns ro'Taatad hy dantarinei axobanga ahiob affaatad tHo 
pattern of ttits a l p i a l . Otiiar aignala vara aaan at ^ i«3 (Cia*ca^), 
0*66 (CiS-cm^)! 0*9 and 0«8t (otbar mthyl groupa). faough tHaaa 
•alnea ara ooispatilila mitli tHa atrtiotura (QCXSVth «• "Mica ttiia 
aaaIgttsant nitti aoat raaarratlon* 
3'>'jtoatOMr-3«4«Nttrtdootiolaat*4-an'-6«oaa (OPXCyil) 
flia hydroxjr eoaponnd (CCICVX) «aa oonrartad to I t a aoatata 
(CCXOril), n*p, 148**, wbloti analjrtad for G^AO^^^'^A* ^ 4 ^^v* 
apaotrua ahowad aliaorptloo aaxiaa at 368 n« (^ 8491) tbua indiaatiag 
tfoa praaanoa of an <^  ^p-^inaaturatad oartmnyl ohrosioptiora* fba i*r* 
apaotma gara banda at 1740a ( 0 8 ^ 0 ) , I690a (C«C«C»0). 1642 (C«iC}« 
- 1S3 •» 
* 1 * 1240 (aoeta te ) , t l i O , I t 2 0 and 1020 m n c - 0 ) » fh« band at 
1740 o«"*^ tflaoarded ttt« poaall i la $>re«eae« o f an enol lo aoatate 
eaaotion* | i^rtt ier» tha o««B#r* apaatran or eoapouad^ tt«{>« 143** 
g«<ra no signal f o r a i r ln j r l ia proton but an tmretolvan a lng la t l i k o 
algnat fo r 1 proton appaarad at c^ 3,06, A o u l t l p l a t f o r natbylana 
protons appoarad at S 2*4» 4 aharp a ing la t at ^ a«0 i n t ag ra t l ng 
f o r 3 protons« oould ba asorlbad t o aoatata aatbjr l protons (Cu^CO0)« 
Ottiar alsnala vara aoan at ^ l . sa <C10-4^g>» 0,66 ^ClS-Cllg), 0.9 
ana 0«S1 (othar «at i iy l groopa)* 
f l i« algnals at ^ 9*08 ana a»e6 i n (CCICCVI) and (CCXCTIX), 
reaptsatlvaliTf ara d l f t l a u l t to i n t a r p r e t * aowavari i t l a raaaoaabio 
to aaalgn tfiaaa aignata to one o f tbo t«o protons a t 02t i«a« 
oa oAc 
» B-C3^3 groaploga praaant l a (CCXCVl) an<S CCCXCVII) 
0 O 
roapaotlir«l3r« fha a ing la t Ulta nature of tbaaa algnata ooui<l ba 
doa to aono daforsitsr i n r i n g A oauaad W tHe paoul iar aaaaatbly o f 
HI<CU*HJJI | 
\ / 
fnnot lonal groupa i n t l ie r i n g * on th« baala of apaotra l p ropar t iaa , 
eoi^ound, a,p« los® «id t t a aoatata a*p, 143^ hw bean a a a l ^ a d 
tba struoturaa (CCX0VI) and (COJS^VII), raapeat lva l r * A poaalbla 
pathway for tba oonvaraioa of {coWfX} to (coxcnri) and i t s aaaty la* 









®h«rftdt«rigfttii itt .of, tliq .cotMiotyndt. iii,t>«,.ti8 «»,^°<at«^> 
fliQ ofii^oiiiiAt «*9« i ^ * ^ aaalyeed f o r ^t^-fi^^^ CH»IS t h i s 
loa pe«it at mfe 430 C^^tf^^g^^K ^>'^» ^ ^ ooiai»98ttioti i t i s evident 
l lm t two atoessi o f osjrgoii fekovo ^ sen »adea dnrixig tiio ocnirso o f 
remtt iof i una t M s leads to ssi^tral p o s s l M l l t i o s (aoiCVI lS, 
eCK^XItOff mMtt'^mttl)* fb« l . r * spoot ru t t^ gars liaails at 
tf9Sfl« iTaOt, l i i dm^ i i 40a end tads oa « ftia ti.ir spaetra^ was 
(<»5X0VIll> (CGXCirXtIa) (ccxaxjc) (ccc) 
-• 134 • 
(cect) iCOQU) 
a=i 
found to t»8 featttrales« in tHo region 200^360 iia» ilttis iadloating 
the Ql»«0ncr« df fUd <K §p'-* i^ii«atiir&t«d oariiariQrt ohrotaophore in ttie 
atoteetile* fhe n«a»r* speatftus gmre nignols at S {|»6 ( i l l ) , 2«9<t 
(tri, r IS ll«t g«m eottpUng) taid 2«dd (ill« J i$ Ks| gea ooupiiag)* 
fhe la t to r tv0 nignals ar« amarihsibtm to a aonoQttiiralai&t protons 
-Of on isolatoa ttothylene group (AS uymtem oentretf at ^ 2«6) • 
ottior signatfi were seen at ^ i*0l (CiO^CU^H 0*tO (ct3«Cli^), O«0 
and 0*3 (other netftrl grotips). Seeides (ccX£nriIX)» sef'eral ottter 
etruotiiree men m (CCB:\rilIa, CCXICIIC^ CCCIII} with tbe oonpoeition 
CgyO g^O^ can be foraRiloted for tb is prodootf «tii<^ are logically 
derivable froa (CCICXI) onder the reaotton oonditione, 
on the haste of speotral properties* iftost of the etmoturee 
(CCKCIK-GCCfll) ean ho dieoardedi slnoe none of theia possess an 
isolated fliethfleno greap adjaoent to e oarhonfl fnnotion as de«anded 
hy the n.tttr* speotnt» (a.9d and 2«3d)« Stmotores (COC^ CUCIX) 
ehov the presenoe of a oarhon-K>arhon douhle bond with mm vinylio 
proton hut the i«r« spsotmai of the ooapfmnd gars no indloatioa 
Of the presenoe of snoh a Molety* iP^rther a strong hand at 
- 155 -
ttdS ewT^ emaot 1M r«<soiiell«<i nitii ttin stniotiires (€Cxo]|I-^:ccXI)• 
Strong bfuid* «t al>iifit ISOO cin<i 1740 e**^ iir« usttatlsr oiiservwd for 
(^olie aahr4ria«* anoh aa in {CceilDy bitt tliia Mtmtoturfi also 
l»elc9 ttt« pros^oo of on isolated •ethjrleno group* Vltti ttio 
eUmnatloii of the struotttret (CGimit^CGltl) tbe ohoioe of tlio 
strtioturoa iiftrrowi<9 domi to (coxcFiii) mA icoKCViUa), 
The n.tft.r* sipiidi a t S 5,6 aar be oonfuseii wiiti a vtajrlie 
proton. An oKaeitiatioii of the nretding nodal of {cexmtziy atiowad 
ttiat tHo ditiodral imglo batvaon QfaMl aad CS«^ B ta aliaoat 90^ ana 
th is le<i to tba aastgoaant of ai ipal at S 5*0 to CTa*^ to (OCXCVXll), 
Ofi tba otbar hrntH tbo modal of {GCMSftttm} aboirad tbat tbera aboald 
be aiMll ap l l t t t ag &t Cfa-||, 
The 9iaaa apaetma of {ccwfttt} gara aolaoalar ion paali at 
i|/a 430 vi tb otbar p96k§ in tba bigbar naaa ragioo at a/a 4tS 
Csi«ai^)p 4i3 iyi'M^o)^ 402 (tt-co) and 386 {U^GO^f baaa peak)* Tbe 
logs o r (X)«~froa -tbe •olaaalar toe ••la-e«^«tifele-«i.tft-%ba. aaaignod 
atniettira (CCI^XXX) atid em be abowi to ooofir aaoordiitg to 




(cciKnriii») m/9 385 
- tm * 
llKiii tti« %fAr9s^ e&mpQ^m C^CJCOII) mm stt{i|«el9« t o i>tiliiaii« 
mio mi& (1 «ol« •qpilir«il«iit> 4»2fldati<iii« I t «fforde4 (eciO?!It)* 
I t tfeer«f#r0 nfipttiir* t^ b^ att Inierotdiate fa tii« traaaforaftlloa 
of CG0%ml to imwS^tU}* A pot t lble mohmtmm for tHo foaraatioit 
of l»oiitrie prodttott {€€K!airiII) iitt<S (C0%(!^tlla) fro« (QCJiaa) m&mr 
Ba@yor-#lH4®tr oxiafttiim omidltlons Ittiroiving tti« lntoFaediooy of 






m | j5t * 
8 , (CC3CII) (coi!o?in«) 
(CCXXI) CccsiB) 
-a^  
Wmm the aei^enistio and ovor all spaotral oottsidarattoatf 
the oonpoond, m^p* tt5 liae lieen astigaed tbe oirotalaotene atraoture 
(0:XCVIII}* It i f reaaonabU to suggest that the migration of a 
vinfUo eerhon (CS) war oooar to preferenee to CT to give (CClSVliZ)* 
the atrong haada la the l*!** apeotma of (CCXairZQ)at Itdd and 
930 OS ean he aeerlhed to CmO and C>«0<^  tlnfeage of the oateta 
taotone aotetjr* 
«* 158 «• 
Tti« eofl^ oisiKSp n,p« 193^ «aaly«#<t for G0|^ 4gOg «otf ^ i a 
eoaposttion wa« «ttpport«<i hy l t« «as« •pootru* (tn'^  44d} ^37^43^5)* 
ftio OQi^otitloii 9itigo»t«a tiie addition of ttiraa ato^s of oxrfion 
to tti« slttFtifig iratoae CCClpd)* ftto i . r , apaotrim ^ of tbo ooapooad 
!»»p« 193^ «flo«e<t !9iuids at iTdSs, i739a» iSOfhtt ii«2a «B<I 9209 oa'*^, 
and tt» itkV* apootsiiM like {GOWftttif warn fooad feataraloaa la tb« 
region 800«»3dO aa« la tboao roapoot«» thia eonpound re«oal»l«d 
stronglr witH {QCmfUl}^ the stroog bands at i799 aad 920 cwT^ 
fuggaated the presatioo of oxatataotoaa aoiatir in tbia ooaipQund alao» 
fhe ntm,r^ apeetvum of iHo e^s^omk^ gare aipiala at S $,ila C^)* 
4.4 (m^ IgCg^ -OCO)^  3.2d CiII« S iS as} gea ooupling) «fid 3,dd 
itUf 3 m Ifsi g«tt ooapUoi); ttie latter two sij^alt ar« asoribalile 
to ttio two ootteqjitivolant protona of an iaolatad aatbylane s^oap 
(AB ayatan oontred at S 2.9)^^« Otbar aigoala vara aaon at ^ i«0$ 
(ClO-Ctlg)t O.t (Cia-Cilg), 0»9 and 0,8 (ottiar aethsrl groopa). flia 
«a«a apaetntn of ttia ooai>oand« tt*p« 193^ gara noleoalar ion paak 
at tt/a 446 iC^^^J^^) ndtli otbor pealcs in ttie Mgh mm ragioa 
at m/a 431 (lt«.|Si3), 423 iU^Ji}^ 418 (fil-^) and 402 im'<^^h 
ttia oloae alailaritr batween ttia ^aotral propartiaa of tba 
ooi^ >oundap at^ p, 193^ and (COXCVIXI) auggaatad atroag atmotaral 
raaaaiblanoa batnaen tba two. Evidantljr tbara la a diffaranoa 
of onlf ona oxygon atom batwaan (C03CSVIIX) md oo«pouod» M*p« 193^ 
- 159 •* 
(C^fH^g^g) and i t was «a8p«e€«d tbat tnffertioii oi an oxygen at<Mi 
to (CCl^III ) Has tttk^n ptaoit dniiiis the readtloii. In oUoiKloal 
support of ttits propoaalf (CCXC7III) wac aableoted to Qaeyair** 
VitUger oi tdattoa wHtoJi afforded (CCGltU 
(cciecvrii) (ccciv) (CCCZVa) 
laiof'tion of oao ojorgen to (QCXCVI:!!) aajr lead to (CtiCI?! 
and i t * t«oaor (0€CI?aK f^o atniotore (Ci^IVal tios beea di«oardod» 
•inoe tn tbia eas« tlio m&%hylGne grotipt i^ ^Pa'*^ ^^ *^ '^^  a«ai«r» apeotrun 
would tiava givati a aul t ip lot at ateoot S a,«« Tlio al lgbt dowafiald 
aHift of tfia isolated atethflaao protoaa aigaala i a ttia ooopouad 




tn tli« reoont patt^ S0v«ral «t«rot<tal tefritmolAt wore 
sjnatbeatiBetf in otsr tuboriitoty by r«acttoti of • toroidal ketones witi) 
an •«e0«s of ti|rdi*a«oio aoid aad tti««« iaotttd«<l 3'KtS»oyolo<«>9<A<» 
o h o l « t « , ^ ^ . . (CCX). 3 p - « e t o * ^ - b , d r < . w < l ^ - « l K . l . . t « ^ - . n . 
(OCnH)»« . « . U s t ^ ^ . ^ . ^ » . (GCCir) «»l t t . 3j.-e„»tov a . r l v . . . 
ttv« (OSUV)) «x>«tioIo*tm«-3,S-dlona (CCW) and t t a S.<*4i]r4]rox)r 
derlvsttv* (CCXVIII)f ol>ale*t-i-«na-3,6-4toiw (CCXXI), Sp^roao-
nil 
otiot««t«4»eii*3«oao ( i i ixx i l l ) » «iioI«»t-4'*«it«f*«ii© (I^E)« i t s 
3p<i«!iloro <CCX30r) ^ d i{o«t03Qr (f*1C£WI) «iialogii98t and otiotesta-
iocx\ (CCXIII) <CCCV) R,U C€cxirni> B«oH 
(ccjctr) (Lticmi) (coxxx) 
* l e t -
fhe fire««iit irorli d«««ri1i«t tt i« pre{»«r«tloii o f te t raxo les 
derived f r o « & i t l t« r to miftirfilorod « t«ro i i !« l 6-<iii»8 vuoh as SK* 
ol)ot09tafi«^«oiie ( X X H I I ) aafi i t » 3p»a»©toaiy ixXMV)f ap-^ydrojur 
(CCLI l l ) ana 3^is i i ioro <C03PwlX> aaalo^as« 
VlT 
It^ftctlon of S<^"etiole»tan«^-oiie (XIPIIH? n i t l i an f« ieo t o f 
l i y d r ^ o t o tig>t<l 
9<<«<;tioleat»a«<6«K}ae (IPCXlIt) was t reatad « i t t i an aa^oas of 
l iydrasoio aold ao ln i lon (praparad aooordtng to tbe aatnod deaortbed 
A* 
tif tfoural and Sjr^ora > i n t i le praaeaoe of bo ron t r l f l no r l da atHorato 
aa eatatjrat* fJauat vork ns» of the roaot ion aisctnre and ootuiin 
otircwato|;raphF oirar aft I l e a f « l prortdad two prodnot t i ffl*|ita* 169 




.0 file oogi{»oiuid| «*ii« 168 fiiiiil3r««d tot <^ 2T 4^6^ # ^ ^ ^^ *^  
foraatlon of « tetr«£Ol« wm evident froa t t « «l«B«ntAl ftitftt|r«i«, 
t t» t*r» ttpddtrata esifiltiitoa ptake at t540» 1460 mA 1380 da*^ *^ 
ime week p&eM a t 1640 «a * l9 as^rltxiaile ti» tHe CMN atrateblng 
aad peai^ii at 1460 and 1300 em ta lf«!f atratoniiig aa reported t>jr 
4s 4fi 
aar l lar worfears • • 0» 1 ^ baals of aleaontal malyals and l . r« 
spa«trQ«i| t«a laonainla stniotttraa oaa be v r l t t aa for tito ooa^oandt 
li.p, 160**» I t liaa altlier 6-a«a*^'*oao«^'<«^ole»taao/*6|T-4jr 
tetraxote atruottiro (CCCVI) or tho attornatlire ?*«a«aHB«liosto«i6^ «* 
o!iolo»tatto/*dtf<»dJ^tetra9sola a tmctara Co@^Iiy# A olear 61«tla6« 
tlon tiotvaen tho t»o was mmQ» posaltila vl tn ttse nalp of n.fli^r. 
apoetms of tlils ooi^ youod* 
(XJCCIliy (CCCVI) 
,81 ft }iaa boon raportad W OlMaio and Fartsattl "^  tbat n«ai«r* 
spaatrua of tlia tatrasolo (OCortll) axtilblta a two protoo mil t lplat 
at ^ 4*48 ahie!! la aaerlbabta to tba oatbrl^aa grottp d l raa t l r 
•» 103 <• 
att«sti«d to ttie rtiig nitrogen atots aoA another two proton oaltiplot 
«t ^ 3«02 duo to tti« vetHyloao groti|» tO^ment to C<^  frugsiaitt of 
tlie totraeole noletf* 
^/^f a ^4*48 
(ccmriii) 
ftie n.n.r, speotrun of the oofipotm<l« »•{>• tOU t^ oxtiihitod 
a <ioat^ t# dmilitot for I proton at -^ AtSd vHloii ia oasilr asorihahlo 
to CS<»°^  (axiat) In tha #**sa stntotura (CCOVI)* la oaao ot tita 
altamatliro atruotura CCCCVIt)t C7« protons (eta-^^*^*) would hava 
i^paarad arottnd S 4*3«-i»9« l%o appearanea of €5«axiai proton 
signal aa a donhla dotthlat oan Ha reaaonably axpltdnad hjr ooaal«» 
daring that CS-^xial proton iiitaraota with €4*«xlai Cp ) proton to 
giva a donhlet with «f valna of id Um (V^ ring Janotion trana) 
and with C4-a<ioatorlat {^ ) proton to glva another donhlat with 
<! waltto of T Urn and thtia a four Xina pattern ia ohtaioad, ]*ha 
striking faattirast howei'sr* of this apeotmn were ( i ) tha noa«> 
appaarsnoa of cfa protons together and ( i i ) the dianegnatlo ahift 
of the Cid wathjfl rasoaanea* fha CTo protons ware aiepeoted to 
appear together at ahoat ^ 3«0 as ahown for (CCCVIIX)^ ,^ Uowereri 
•m 1,04 •• 
•n uti^qaAt 4^»ul»l«t for ottly i proton w«t obttorvetf at S 3»2U fhn 
oottpttoi ooastant (IS Os> tiotvcon tbo two ttalvos of tho doublet 
sfiii««t«tf ttio dootoaaoo of goidinflJl ovor viotniil ooupliog. Foisibly, 
tHQ Cdy? t«traxol@ ring affoots t&o goosaotrjr of rgtig B to «t»cti «a 
extent that the dihedral angto ttotiieeii CS«pn and one of tlie C?a 
protoae oi^proaolies ^ 9 0 ^ vtiloti uety aa t iefaotor i l r aeemiat for tlie 
dofittnanoo of geittiiel ooapltitg* I I In roit»oitable to &ol|«ire titat 
goonetrioat dl«po»tti<m of r tag 0 »lgbt tiava allowed ttie otHor 
e ta protofi to remt^a uainflaenoad W tbe ftagnotio effect of 
tetracole rlag lAoae a ip ia l merges ettti tlie oetlirlefie envelope* 
fhlo eontetttton wae also etreagtbened hy tbo foot that the apfteld 
part of the donhlet ves t a l l e r tadioating therehir that I t i s being 
ooaplod a i th a protoa reaonatiag at a higher f ie ld . A oaraorr 
earamlnatlon of the l^eldlag suMol of tetraeolo C^^^VI) reirealed 
thatf in faoty the dihedral angle botween the plooes of 08«^lt 
and one of the CTa protons C«<^tttorial l ike) i s near aboat 90^ 
doe to ahioh no vioinat ooapltng i s obserred. This proton i s now 
geainally ooaplod with the other CTa protoa (axial l ike) to give .a 
OQupUng ooastant of IS fta« 
Another interest ing featare of th i s apeotro* i s the unusual 
dtawagnetio shift of the signal for Ci3«siethrl protons {^0^43}^ 
80 
A doable bond at C7 in tbe steroid franework is reported to 
oaase shielding of CidHsethyl protons, Siwilarlyi CdfT tetraaole 
with its sp^ hybridised C7 aey, by way of its geoaetry altering 
«• 1,05 <» 
•ff«ott forott tti« Ci3"Hi«tliyl to *««•« nor* of tii« aol«<iute| h%no9 
tti0 notablo dliiiiAga«tto shift* Other ttothfl a^ganle w«r« oba&rt%& 
«t ^ O.dOy O.Bi iuid 0*03 (refaotning tt«ttijrt grottjps)* 
Itie ooaq>9iiii<if ai*p* if0^ was iA«]ittft«d m» 6«**t««li*4i«MiO» 
iS^ ««hot«8t8yci«»7«K»i»o (CCCI3C) by dlreot eompMi9m vitti «n mi then t ie 
•anpU^^* Thl» foliation of the lafitati (CCQIX) further eiipporte 
the 0«ftisA etjctiotisre (coari) for ^ e te t raso le , m^p* tea^y heoaiise 
of the of^iion tnteraedldte (A) tnvolirea in evieh reootiooe* 
S^tf 
(ICXIIII) (A) 
* « ^ UjO 
(cccn) 
m j[06 m 
iw «3fO#M of ny<lr>g<ii,o aoi<t 
fi«iit v i tb wa «am9Si of b^raao io ooivl sfxorde^ tvo ooapoandSy 
(SOfJCIir) (CC6X> CCCCJOt) 
>o C?hi«riiot«rt«*ttoii of tli® ooiHiottnda a . p , ^8S •« ap'^aootoxy-
6»iie««a«liO«o»SK'-o]^oto*t«iio/*6«r«*dJ^t«tra«ot« (CCOX) 
The ooi^ouiidy tt«p, 189 «nalrs«il for ^39^49^4^2 iriiloti t » 
ft e lear eviddneo of ttio prenewne of te t ra io lQ tsoftoty Aa the 
oospooad. Th« i « r * speetrum of oonpouiKIt a«p* 185^ stiowtd bands 
ftt i720t (crtj-^ coo^^ iss^ (Qmn)p i4ss» 1330 (I?«>K) and ia«o oa*^ 
(aeetato)* Stt n*tt«r* apaetraai far* a broad paaH at ^ 4«78 
( « | 14 Us) tntafrat lng for i proton wlitoti is aaoriHatila to C3«»<a 
( a x i a l ) , fha d-asa atruotura (COCX}« in prafaranoa to tkto al tamata 
T«>a«a itraotnra (€C03a)» vaa supported on tbe basla of a otiarai>'<* 
t«H«tto 6onbU d<Hit»l«t ftt ^4 .45 iJf U Bs| ^^ ^ T «»> for 1 
proton i^ieii e m b« iwerilied to C8«^ti (iiaclfti)* Oii« of the C7a 
protons agaia appeared an a amtblel of ttneij^al beig^te at S 3«4 
( 1 IS E«), I t bears etriiciag e i « i l a r t t r to tbe 4oiiblet observe^l 
In tbe n»e»r» epeotrti« of tbe tetrwiole (cccri)» A ebarp etaglet 
for 3 protoiis at ^ a»0^ was aecignea te setbyl. groitp of aeetate 
Ait»)ttoii C(||3«^00*K Hie dfjMiiigttetio ifsfltieiioe of tbe tetraeole 
rtog on tbe Cid«««Hitb3rt ttgaal was again tii evi^tenoe at tbia algnaJl 
i^pearofl fi|)preolabty at bigbor f i e ld (^0,8S> but lower « i tb reepeot 
to Cia sietHrl etgaai I n (6C07IK fbe preaenoe of 63«aoetat6 group 
« i ^ t hii^e eoiaetbtng to do idltb tbe dovofietd ebi f t of tbe key 
pealce liben ooopiufed to (CCCVI}« Otber aignale «ere observed at 
So*9i| 0,83 wd 0*68 (renaintng mtbyl gronpe}* 
fbe eoapoondf is.p* 170^ e^ieb aaetirsed for f ive nitrogen 
atoiBs remained nnebaraoteriKed due to i t s aaal l qnantttr* 
3f''»ffydroatr*g*^ga'*ft'''^o»o*Q''4*obole»t»oQ/*6ty'H^^ (CGCHI) 
The acetate group of tbe tetraxole (CGGX) vas bjrdrolysed 
to give tbe brdrossr tetrasole (CCClXDy fi«p« $.90^^ vbiob analysed 
for Cjj^^M^O, fbe i . r . speotrn* of (CCCWI) sbe«ed bends at 
3400br (00 ) , 1940. i480 «ad 1390 oa*^(C«;Y« HMII} , I t s n*a,r« 
speetrutt gare a ebareeteristio double doublet at S 4*33 («r^ ^ i 2 fiai 
*^ a e ^ «•) for t proton ubiob irae assigned to QS^g ( ax ia l ) * A 
broad signal at S 3»7S ( « | id fis) integrating for i proton was 
•• 168 *• 
Asorttmblo to CS-^ |t C«xial)« An praviQustr iiot«<lt e^ trnvqual 
aoabtet {^ IS Rs) «pi>e«r«<i st ^3*33 for one of ttie C7a f>irt>toii9 
iftitt« the ottier proton norfoi! nitii ttie ttettiyl«tt« ottvelopo* ftie 
hydroxy proton sppearod at ^ 3*2 a« lii€toato<l tuy 0^0 ad^ilioa* 
Hero again C13 nothyl ntgnat «a» otyserired at appreolahiy hlgli 
field (b 0«52}, Oth«tr «lg;Bals ivere aeon at S 0«91« d*8l attd 0»6a 




nawetton of 3^>!iydro«y^^^hotoatjtt i^^no CCCidUi n i t a 
an a»oa»» of hraragolo aoia 
3p<«!Iydroiy--5X«oholoataii«^«oiie (CCIiIXl) was troatad u l t b 
an axoaaa of hydrosolo aolts* Qsnal watk up tmi anbosguast 
o o l u m ohroaatography ovar a l t l o a go l affordad t«o ooa^ DOondla 
n»pta« 190^ and aTT-Ts"^* Tha eoapouiidi ««p* 190^ waa fouttd 
to ha tha hydroxy t a t r a s o l a (OCCIOCX) haotsiae tha lr in«««p« ahoaad 
- 169 * 
oo flepret»lon m^ f t t r tber i l y l« r« •p«6trtt i i and t« l»o* wore found 
id« i i t io f t l v l t t i the tyaroMf te t raso le (accx t l ^ oUtsioed f r o« ae«tttt« 
hr^^rol fs ls of (C0CX>« fhe coa^oimd* «•}»• 2f7*78^ wM l d « a t i f i # d 
at 3p-liydro3cr-<e-«««*9-«ioao<-8K-K>holoit0ii-»T-oiie (CvrCiail) by d i r «d t 
'^  83 ^ 






^ » hjrdroxr totratsola (CCCHI) on traatment wl t t i tb ioa j r l 
of i lor lda afforded tHe <^torotatra«olo CocoiatV)^ «»i>* iftS^ 
(pos l t i va Be l l s t a i n teat)**^ ^ , and anatjrsad fo r Cg^ll^gW^Cl, 
Tba l , r , aj^eetma atiowed the obarae io f ia t lo band* f o r t a l razo lo 
• o l e t y at 1540, WtO, 13S0 (C«K» »«») and t30 o«*^ (C»ClK I » 
tho n«««r« •ptotrutt the obaraotar ia t lo doable doublat f o r CS 
proton ( a x i a l ) aargad a l t b tbo Q3 proton at ^ 4 * 3 3 ableb appeared 
as a dlafortad doublat of donblet (C5-4I, J ^ 10 Hst J^ ^ « Ha 
Af a af 0 
and G3*<n| « | 13 Bs>« Ona of tba C7a protona again appaarad aa 
a donblat of aaaqnal holgbt at S 3»4 (15 Ha) wblla tba otbar proton 
• ifO •» 
got ««rf«4 with the ••fligrl«ii« ciivtlope, A «arkftf! dl«a«ga«tlo 
inflaenod of ttio tfitr«eol« r ing on tli« C13 netbyi Migtitail ««» 
agola obsttnrea* em tlio fltgoat appoartd at m btgti f i e l d ( ^ 0»5d)« 




naaottoa of 3P^filoro«S.<«t^fiol^gt«i^««-oiia (ceXLIX) witfa 
an o»ooat of iiyarazoAe ^ ^ 
3p«ChIoro^<K^!iol«ataii«6«*oiii« (ccxi*tX> on a la l la r troat««iit 
«it!t «n oxooaa of hy^drasolo aold afforaodi two ooapoundai m^pttm 
in^ and 180* .^ fm oot^omtd a,p« 199^ CPositlva Oailataiii t a t t ) 
was foaad tdantieal attti tli« ohloro tatrasola (CCCXXV) on tHa 
liasia of I t a a*p* wd «««.|i , (no dai»raa«iott obaarrad) and ooai>art« 
•on of i t t t * r , apaotrnn and t « l , o , wttti enlorotatrasolo (CCCXIV) 
obtatnad pravtonaljr. Tna ooaponnd, M.|>« 180^ vaa Idant l f iad aa 
3^«^litoro^*»ata*»-tooao-4'<«obolaat«n»f«»one (CCCXV) hy d i r io t 
• iTt •• 
8S 
eo«]}«rlsoii ultti aa anttieiitio tasple • 
«r=iii/ 
iccn*ix) iQQGUv) (ccair) 
riiQ ohlorotetrasole (cccxtV) on sodiaai«f»eiit^l nlooliol 
re^uotlon f ami shed the 6«i>a9ra talrti^olo (60CV1) foid tiil» fttrther 
ittpportff the strttotare (CCC^V) for etm^ YOtifKtt m^p, tdll^ « 
(CCCXIV) (cccri) 
11i« hirdroDT tetr««ole (CCC%IX) on Jonta* oxi<l«tioii^ 
afforded the S-exotetramole (CCCXVt)* ai»p* aQ5^ » nhtoh enelyeed 
for C3'^ 44^4^« I^* ^*^* apootrott ehowed hiaide at if2Z9 (C«0)t 
«. Its « 
i530» t4«0 osd 1360 (ON« Kali), Xfi i t t Q.M»r. tpDOtruKf tbi« 
C9 proton «^peiur«iA «8 « f ine dfoubtet of 4oubioC oentroii a t S ^^m 
(C3-^J2, J tS «» | «^^^  ^ 6 ««)• ^ e dowafleia »i»it t of 05-^^ 
i n ooapariftott to te t r#gol9 (CCO^ai) Masr be ssam to t*ae aagftotie 
inf l f ioi ioo i»f ca oxo gro«i|» n^toti also ••eias to iofIt tei ioo tl ic 
raaoAioiGe of C7« wettif laso iprotoii«« tiotto o f nHiob «f>|ioayr m a 
s i l l t i p t o t oentro^ at S s.so t o ooatraat to othar tot rasolea 
(CCCVt), (CCCI), CCOOHI) and (CCCKIV) vrHera on l r i proton 
i!q>^«ired i n tt iat ragloa* f l ie C3*03EO group also aeoaa t o eoooter 
ttie dlasmgiietia inf laef ioe of ttia tetraatola riiMS oa ttie reatmaaoa 
Of Ci3 wathyl protons^ nHioti i a brongbt down to i t a ooraal poa i t loa 
( ^0«dd)» OtHer aigaals weiro obaanrod at cT Q«di| o«8i ai»l 0«73 
(rawainini i laettijrl groupa)* 
(CCCJflri) 
- tu -
4tg-Pi >«a-A,(i-l»l»hogo>a«'0«Q«5^'"OHol#«tdio/^e 11'»dJ%9trttzol9 {CQGXflt) 
aiimmmtmimmmmmmmmmtm 
ttte 3*ox<it«tr«so%t iGGGWfl) on tr«ttlai«iit vltti a uiafi»Dl«oiil*r 
quflntitr of so^iuss esid® in beiiseo«<*«iilphtirto sold te<I to 4|^ 6«-
dlo«tt-A,8-*ishoito-^'H>afO-«-W>hole«taiio/*0,T-dJ^tetr«aol« (CGClprit) 
a«l»« 260**« fho ©oafKmml, ot.p, s^ o** mk&lynnA for Cg^ Q g^NgO and i t s 
i^t, speotiTttfa nxfelMtod pdafic® at 3340, 3200 (m), $090, 1640 i^m)i 
iS40« 1470 ant) 1330 ofi*^ (C;«t}$, M>iK|« A ol«&r dlstliiotioii tiotwten 
(OGCWXfl «ai<! I t s Isotter {CCCWfUt) was aade possible nrltb tli« 







the i i *a* r . sp«otmai g«f» a • i g i i a l at £ 7*0 ia t tgraUf^E 
fo r I protoa ana t u t * i>G&lt 6%mesppmmt&6 on P^ ftddltion* fhe r^ fo rv t 
i t I s eas l i r •BeHb^le to tbe proton t^oatlod t o i i l t ro|{#i i <GO»H>. 
A Droad pofttc o«fttr«d «t ^ 4.66 for t i i roton WAS asaigaa^ to C9 
proton* flMi a t toraot ivo atrciott i r* (CCOJDritl) t « oxoludod on 
ttio l^ftslfi of a t m l t i p l o t at S 4»aG to r 2 ptotom i ^ iob i s aoalgtt* 
able to C4a no t ^ r j l ^o protons, f b l s s l i o a i was s ia ip l i f i od oo 
doatorlt i f i o:toliango aatf f^oa tho m t t i p l i o i t r of the ao4lifio<I 
atgoalf i t «»• evidofit that ^ group hmA I n i t s i r i o i n t t y ca^^cil 
groiiplng* I n tb® a l teroato « tn io tar« <0CC3Q^tIX|» doutor iua 
oaiohango l a t i t to ly to prodooo r o l a t i v a l y •Uroader' poo^a ooap«ro<t 
t o icmwnt} t^mmmm in tbo fo raor t €2 aetti|rlene w i l t be s p l i t 
hf 01 aotT^leao« f o r j ^ r t t i e r aufiport i tti« ii«a«r» spootrum of 
(CCCltiril) was oawpared w i t l i that of 3«as«^A«tioaootioloste*4at 
6Wltoa«4-«one ( c c c n x l ^ wbero a i s s t f l i l a r i t f i n ttia n u l t i p l i o i t r 
of mm^ s ignal befors aad a f t o r deatoriuis exebaago was ootsd* 
LitEO ths oifototra«olo (CCCITX), botb tb» OTa protons agaifi i^pearad 
togothsr as a finittiptot at ^ 3.41 (GTa-fij^)* fbe 013 i iet l i j r l s igaa l 
i t t t b i s ooapoond again appoarad at a bigbor f i e l d C<^0»4S)« Otber 
signals wsr« s«en at ^ 0«9it 0 , 8 i and 0«6iS (roiaainiog oetbjrt groups)* 
3,3«gtbyl«asdioay*<l»asa-^*bOMO»g<K*obolestaiio/"flff*d^ 
t ^ t rayo ly (CCCXi^ ) 
nssotioti of 3«oxototrasol« (OCCXVI) wi tb etbyleae gtyool 
• Its -
in the pr&men»e of pi^totoenesulptionlo acid noAOUjrdrats aa oatal)ra| 
furnished a«3««ttijrl6a0 tfloigr«^-«8o«8-^o«io-IM«Kshol«»taiio/"e,7«<l^ 
for <J29^So''4^2 *"^ *^ ** **^* apoetriua gave lianda at io33| 1455, 
13S0 C0»H| Hol?)» 1180^ ttOO and 1030 o«*** (C-0), fUe n .o . r , 
a{>e0trttsi of tlio eovpoisiid (CCOICX) estitlbltoil a dantilet of <!out»lat 
for 1 proton at S 4*4® (J^ ^ 13 itsii «y- ^ « H«) n^loh I s oajsily 
aaoribabta to C5*^ H (aaeiall (ring Junotion A/B t rana) , A sMart* 
signal intagrating for 4 protona at S 3,00 eotiia ti9 asorltoed to 
the protona of the dioxoloilo ring (o-C^a-Cgia*^^* *** *^ ^® **^ ®^ *®**» 
an nneqttal dooblot for on® of the C7a protona vaa oDserred at 
^3.42« lliG OQUfitltig eonatant (15 fis) tiatweoa tfia tvo haliraa of 
doublet elearly supporta ttia doalaanoo of geoilnal ovor violital 
ooupttng* tHa 013 nathyt group was ngola found at a hlgbor field 
('^9«$1)» OtUar signals wero aaon at S 0*9, 0 , i i and 0*63 
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Tlt«r laportant n«n*r« stgoals for tim tetr&zolaB are 
toDtttattit below (f^U tV)* 
Table - IV 
(M.l.a* VQlnen l a ^ ) 
Cot^oond 
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t t Ift partloffiat to smittarlte ttia markod t«atur«« of oar 
•tttitr, THo nitrogen losortlon Invarlabljr oGotirrotl betwaoa CS, 
09 <na an Iniaoaarboaiitii ion interaedilata (A> v^loti gives 
tetrazotos and laataas hy ooaqpetlng roaotlon «itti lijrarasolo aold 
mn€ watart raapaotlraly* Tbe aost eontfilottoua faatiiraa of 
tatraeotea vara axtilblteil In tba l r o*si»r» apaotra* Tlta appaaranoa 
of a 1 proton doobla dcmblot batvean c^  4 to 5 la otiaraotarlatlo 
of tba CSI<*a3dal {^ } proton altb J 14 and T lis* Tba algnal la 
Influanood W CS^attbatltuaata* k 3^xo group In (CCCXITl) and 
• ttt -
(CCCiyfl) e«m$t8 I t to move ]Bor« downfif t ld ttian otimr C3* 
9ttb8tltU0iit9» daly^ one of the Cta i irotoas ii|>poar«d dovnf l f t ia 
as « goo lna t l r ootiploiS doalilet ( J o« i5 ifss) u l i t l o tt ie otHor 
proto» ooaloaolng v i t u tri« sNittsrl®^ savolope* t h i s s lM ia l i s 
«l0o a f f t o tad t>jr 03-«at»atlttttloa» A ooaparitoA o f Iho o*oi«r« 
data of to t razotos (CCGVI), (CCCX^, (CCCS31>» CCCCXIV) oitd 
(CCCIX) diaolosoa t h i s faet« I n (CCCl^I) and ( e c c u r i l ) , ttia 
Cd«<}xo grott{> dosnietd i tbo ottt«r €Ta protoa also aad Itotli ai»poar 
togotlier« Fi i ta l l j r ttie most d l a t t a o t i v e foaturo i s tlie up f to td 
t t i i f t of €13 mttthyl r&nmmee ocniaad hy tfiu» t«t ra«oto r i n g * 
f h i a property f a l l s to mimlfeat i t a o l f I n tbo apeotruo of (ccoxiiri) 
i ^oro i t l a o f faet hf the parasiogaotio a f foo t of tbe C3*oxo 
group* tn ta raa t ing ly i t me^ h& notod tbat the to t ra^o lo r i n g 
51 
does not 9aa« to Influeitoo tbo CiO a o t t ^ t rasonaaoe as obsarvad 
fo r 3*A«a-A-.5!ioiiioHla-ono/*3t4-dJ7 «o^ Ta'-«sBa-^'-bomo«-S/4'-ano/*Ta|f'HiJ7 
te t ra^o laa nlharo I t i s a^ l f t od do««tfiotd« f i i i a migbt wa l l ba dtta 
to mora sal^tlo i a t a r p l i ^ of ooleoalar d i s t o r l l o a oaiisad W tim 
fus ion o f ta t raso le r i n g * 
•> tlQ m 
?»!»•« 3pttotr<i»«try of Stgroi^al T^OjE&laetoaf^  
Ono of the pr«vtouR ooaswiiiioations from tbeae lidioratorlas 








Ttioae «|Miotra war* oonaplotioaD t>y an tntaiisa {>ealc at i^o 313 
whtah waa oonsldarad of «)}artial«* dtafnoatto value In ilia oharw)-
terlaatlon of aaeh Iwtoaaa. A aootiantaii was proposed for tba 
geaatta of this fragaent Ion aa shown in Soheam-H* 
• 1T9 -
Seti»ai« - a i 
S^lf 
{%im*) Cj) 
I t was |»olnted oat t tmt slnoe loo j^ em also be obtalnadi 
( f t t lea«t t heo re t i oa l l y ) froia l^e lsoa»r lo T'-oxalciotonOf tttieti &» 
(OClCtVttt)i the pemk a t cs/e 31S can lio on l f of U n i t e d dlagnost iu 
•a l t i« t n tlt# oi iaraetertsatl iMi o f d^oxalaototiaa ( M W * c ^ ^ I I I -
CCtLV)(Sehojat-aS>» 
-» ^/a ate 
(ccxcmt) ( * > 
- 100 -
In Tt«» of tli« i^ov« reiuirlcs i t was eoas|ii«r«<S dfts^rable 
to aiib»t«iitlat« tbe anoliatiisia proposodi in Solieno-24 by atudyiiiit 
the vmm Apeetrutt of n. steroidal ring B ^ -taotoae laoviog a 
different ei<le eliain* file ftiffereaoe in the side ebaln n i l l be 
reflected! in tbe tretgmnt ion anatogoue to tbe inn m/^ 3id of tbe 
ebotest«Ae eeriee* For ttiie purpose* i t was plaimed to ebtoio 
0«O3ta«4J"<*Eoao«T-O3ro« -^<-p-»tto»taiiQrl acetate (CCLVt) by tbe usual 
Peeyer-Villiger oxidation of the eorrespon^itg 6«4eetotie {GCbllU 
I t wee 6l«o *trl»bfi>lly« thougbt to obtain T'*oxa«4l*boiio-3^-. 
ebelestan«6«one i^n»nu)f ana i t s 3j^»ehloro (CCLXVIll) and 3P« 
brosio (CCt^m) analogues and atuSy tbeir noes speotra so as to 
obiriate or subetitatiete <tcmbt ei^ressod in ^Gh^wm 29* 
tn an ettompt to obtain (COliVI), tbe icetonet 6«»oxa-3c<-6» 
si tostanyl eeoetate (0Oi«tI) was stibieotoa to usual Oaeyer-Villiger 
oxidation flosil tbis restslteil in t ^ foraiatioa of {CQhVli along witb 
i t s lsoMer« T-«oxa<4l<4ioffiOH&'-Kis[0'«>Q'<*e>Hiitostiia]iyl aoetate (ccyf). 
Similarly i t was possible for us to obtain botb tbe isomerio 
IftOtones iXXWf and mxumi)^ (CCXUII and QGhXflU) and (OCXblV 
end CCI*1CIX) frott respeotiire d«ketoaes« Isolation oa6 obareeter i-
sation of tbese isoimtrio lactones bave alrea<^ been described in 
an ear l ie r seetion of tbe tbes i s . 
tbe present ebapter is eonoern^d witb tbe exaiaination of 
tbe ttass spectra of tbe isonerio ^ »l no tones (X%3CV» CCXUVXII), 
(CCXLIIl, CCLTOrill) and (CCLV« CCL.VI)« I t Nust be admitted tbat 
- 181 • 
tti« pr«vi(m8 study on "S-oxttlaotoms* ix%10f§ GGtJUlll^ CCXL>IV) 
imii mm<l9 on tfaMfylet of doabtful polity* f{i«r«farei I t was ooii»i^ 
<ler«<l a«»lrAl}l0 td r&Qxomin^ the •{>aoli^ obtained with rel iable 
fh« aastt speetra of tHa iaoaaric laotoneat 7-M>xa<*4S<<-4}-
tio»oieholettim-6«<oae CXfiy) ana 0«msa«3^'4)«-b<»isooholestaa*7«>ofle 
(OCIbVtfl) C<^ ig«* i and 3» roapaotivaly) if®r« exaettinotf togettier 
and sal ient pninta nf aiisitarity end differenoe noted, ( I t oast 
he poiotad otit that tbe naa* apoetra of (jaJOr) oDtaiaed in tbia 
and pra^ioua atudiaa wara fair ly a io i lar and aaaking of (UUV) 
toy iGGWfllt) in tho proviona attidy was o«t too obvious). 
ttio laaas apaotmii of (COXLVfll) gaifo moloontar ion peaK 
at «/e 402 (CgfH^QOg) followed by algnifioioit poaka at m/e 38T, 
3S4, 372 (M-SO), $34^ 3i8 , 317, 304« 239» 263» 290* 2Si, 2eO« 
347, 232* 2t6, i77, 149, i 4 i t i3S, i26« iaSf i22i i 2 i and lowar 
oaaa paaka* 
fur tlie aalce of ooafiartson tha esaaa epaotral vaine* of 
(XttV) ara alao raa ordadi A 403, m/o 387, 384, 374, 359, 3SI6| 
349, 342» 341, 333, 332, 33i , 3i8 (baaa paak), 317, 306, 303, 
289, 283, 247, 249, 233, 229, 219, 218, 209« 203, 20i , 178, 167, 
163, 152t 149, 135, 121 and lower isaaa paaka* 
EY-an a onraory glanoa at tha aaaa spaotra of (xiP^) and 
(CCXLVIfl) bringa out tha aaliant pointa of diffaranoa batwaen 
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off«r a 0l«i|>te a t^tio l^ for dlfforenllatifii, littwe«ii mni isoMurlc 
ladton«t ffttoti «» (IXX?) ana (CCX[«\niI). fbo aoiit aot«t»l« points 
of 4tfferonoo i>etve«a ttio •«•» opeotra of C M W ) and (€Cia«VIII> 
eesti bt saamarlsftS as in f«ttil«jy, fhemm Mfferftneos aro of tfia* 
gnostic valno slnoo tiio oinor taoa»rlo lootooav iCCU*ttl}mA 
Whiefttt) and (ccyr and €f;Wt} also exlilt>ttod aoalogoiis bobaviotir* 
f«l>l» *> V 
UMI 
a* n-co 
ti« n/o 319 tiaso peek 
o« y o 262 firoolnent 
m/« 3td;almost aogllftlblQ 
m/9 2Baf 231t almost of tils 
9&m stroagtn m/« 260 
tl*.68 ( l o s s o f %9^^f%9%) 
flis foraatton of soiio of ctio laportmit fra^ ^n a^t loaS| wtilett 
tiaro a iHiarlng on tho strttotttrs olooldatloa and diffsreatlatlonv 
tias bssn ratlonaltsod lo tbo sohoaies glvoa betoy* Slaos tbe aass 
s{}ootra«B of (XXTCT) ttas booa stiidisd earllor to a o^Hisldarable 
dsgrss of satlsfaetlont no attonpt la being wads to rointerprst 
tbe speotruii of (xo«r>« It sbotttd be polotsd out tbat tbe proposed 
asobaalsiis mf tsatatlfs in tbe absonos of aass speotra &t doa-* 
tsratad anatoguss of (ccxliVIII), 
- 183 -
?< f^ 38T .imd 384 
Tti««» peolcs reprtsent tti« loss of a aeifigirl group eaA water« 
reftpisotiimljr trots tho solooular Ion of (CClQUVltZ)^ 
« /o 3T2 (il-CngO) 
t i l l s s ign i f t oaa t lott oan &« sbovo to ar ise by tti« loss of 
o tsroto^oto of foraal<}o)t/<A« or by two oonoe«iittlii>e s s t l ^ t lossos 
from the ooleoular ion* fha t ttio f omor i s tti« o«se hem been 
8ut>9tantlate«! by i t s oompositioa (C^a^^O) m» tfeteraltiod by 
aootirate mt»» mumnrem&nt* Tine loss of foritaldsbyds f roa tbe 
QQteOQlftr i on Ofua be sboim aeoordiog to SotieaM3»-28» 




« / • 373 
ftift loss of forsmldehrde from tiullatttjr ooa9trtxot«a lootonea, 
8T UQdor el«otroQ tapwot, l« « w«ll known pbenoaioaoii • I t ttioiildy 
ho«av«r« l>o pointed out ttiat ilkor« vat no oirldeiioe for tfi» losi 
of m irm ttim tsoleoiilsr im imUiVlZV) as i t ooetirretf In the 
ease of (tiCKV). The loss of fornaldetiyds froa (CCXLVIII) Is 
entremQlf osoftil for ctiaraotorisotioa purposs. fiio loss of 
fomaldohr^s froa (icxicir) i s not obsenrod siaee ttiers is no rationalo 
for saeh a toss fora (iTOrvK noweirer, one would tiavo sntieipatad 
toss of a Icetsne aolsoulo froa (XKi:?) (Sohsits-2?) to give a fragMeiit 
ion m/e B&Q but tbera saoas to be no oontrinolng aviaenoe for t t i ls . 
*^ 8*^ 4t 
Sottoae 7 af 
I f I I 
(xxxvM a/e 360 
«/« 334 
This frat«fiiit Ion (II«II8) obvloosly results by tins toss of 
C»«C. frots tbs oolaeular ion, this loai also oeourrsd In > 
3 O 
(CCLtntr ) and (CCtn) giving fregMsnt Ions m/9 334 and i^s 363^ 
raspeotivslr* Tbls sods of fragttsntation tbus sssas to ba psoullar 
- lis -
of T«o«a taotonos flotS therefore aagr b* coiitit(S«r«<l of <t&«giio»Uo 







fht frttgsttiit too poate lit M/O 319 in week ( l a th» tpootrua of 
(tfJiy) the t»fui« p«{i^ Is ftt Ml/* 318>, I t 1« {>o»»lbl« to suggest 
that tbltt frog««Qt Ion mixy bo derived f ro* (CCM*Vlll) tm outtloed 
In Sotieae-as* noweTer* this aoes not aeee to be tbe oaso A» In 
- t86 -
other taetones (GChWfllt) aa<l(cCLV) there i » no analogous pealc. 
I n vi0w of th f ooMparatlve data avai l t ihle fo r (CCI^Xfrill) anil (CCLV) 
i t t » afiig«sfa<S that tha ^ a k at m/0 3i8 could ha due to t race 
i fspar i t r of (JOIOf) t a the saapla of CccjOb?!!!)* 
a^ nt 
f h i a paaK t$(nild h« da® t o e i t he r V e 3iS«ily ll«S5 or derivad 
froia the te ton ia apaeiaa ^« Aa the r e l a t i v e ahnndanoa of the 
fratffiaitt ion m/9 31? n i t h raspaat to w^e 3 i8 l a higher than i n 
(XUCI^ ) i t i s snggeatad that i t does not aooa alone f r o a m/m 3i8«II 
!»rooe«at ^^ oonld thara i^ ra he oonaidarad a« o r i g i na t i ng froot the 
mtteotitar i on by the loss af inaaa 89 or sore a t t r a o t i v e l f f ros the 
tcetonio apeoiaa ^ by a proeaas analogous to that deaarlhed fo r 
"* 88 
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Bi/« 304 
Apparently tt)« frfii(flieiit Ion m/e dOi results hy tbe lots of 
a tBoleoulo of faiwaldetiK<I« Crcns the ion • / « 334 and i t s foraation 
ean bo «fio«a aooording to Soti«w-30« 
fti^if 
9l/e 334 fl|/e 304 
This fragiiatit ton «iir aitlior bo darivod f ro * tlie ion m/it 304 
by ttta to«8 of a natbyt gronp or fro« tba aolooular ion tty tbe lo«a 
of aldo diata i%^j,tji •as® «^ >t^ t 1^^^ <*^  3^P botb tbe proeessea* 
Ona of tba atritcins faataras of ttm tmns spaotra of 
T*ox^alaotono« (CCXUII) and {CGLWlll) i s a bunob of paaka at 
»/a aS2t 38i «o4 360 ( i n tba ordar mt 333 330) and tba 
analogotia paalc« at m/^ a90« 389,and 396 ( i n tba aaat abundanoa 
- 188 *» 
c»r4«r) in tii« speotnisi of (CCLV). Prodi tbese ooei{iaratiir« dat«t 
i t tieeoaeft envious that tti«9« fragmat tons lire oomposed of Qlm^ 
rings 0,11 m& tHo «ii!e oh«la« Tbo speetra of (XXWl aad (CC.34IX) 
9Hoii«d strong p«fift mt m/o 202 ifttereas tlio speotaraa of (CQLVl) gave 
ttitt oorresponding poak at s / e S»30« fbls again shows tttat tba 
frag«snt ton m/m 262 froa (i:in£V) aad (CCXaxX) ^ d tUs Ion m/e 290 
fro!» (c<^VD aonaftst of Cfai rings CfO and ttie stda ei»ain« 
(cct*vi«) ii,OAot "'fCio^ai 
at n: 
• » 
a/« 2®a a% CQH^^ 
a/e 302 n s Cgtl^ ^ 
a/a 390 a s c^ga^j 
(CCtbflll*) R,H I ft*, CgHj^  
(CCI*XVftI*) R,C1| RS Cgflj^ 
(CCI,V») R,OAo| 8% C^^^2j 
- i89 -
The tttHtte reason for the atiove differenoe in tlie peek aasoAier 
en6 tnelr reteiiire Intenetty in theee taotterie laotmioe 1« not 
eleerly understood cod eoor attearpl to ra t ioaal tse tiite observation 
at ttile etage eiioiitct tie oonalderecl vttti reserr«tioa« 
One of the poeethle eaq^limatlons for tiie fornation ot the 
trogmomt. lone m/e 2$Z and 231 frosi (CCJd^Vllx) mair he shown aeoording 
to the folloirtos soheoie* 
i<xnmu) ai/e asa 
»/« mi 
RoveTer^ thle «eohanie« cannot he need for the fornation of the 
ions m/e seo-aaa from (CCLxytlX) end i^e 236-290 from (CCLV). 
m, 190 • 
ftilfl frac«oiit ion n/e jN t^ i t usaallf a tordrocarlioii speoiet 
(G.gn».) ffiia 1(9 ataott alwe^a prevent In ttie inaas sp^etra of 
staroidal ooopoitaKls. In Itsa prasant oauia i t ta raaaonable to 
fttggatt that i t a praeuraor i«^ tba Ion m/t 233| ttta l a t t e r by tht 
tota of a isattiFi i^otip will proaaoo tiiis fragMaat ion* 
ftia trognent ion a/a 332 oan tie atiovn to arise frooi ttta 
ll«4iortcetonie apeoies g («/« 3^3) by a aaqupaoa of raaotiona already 
68 
anggoataa for ataroidal e«lcetoaa« '• Analogous poalcs for (CCLXiril]:) 
ana CCCty) war© obs©r?«iS at s / s 256/2«0 m6 m/e 290, raapoo tiiratr 
Tha ganeaia of the ion m/e 3iS froa d oan be aHovn aooording 
to Satieaa-32* fltia proposal finda support froai anatogona paalia 
in (CCLXVXXIy m/e m2/^€) and (CCl^ Vt m/e aTO). 
Sohaaia * Si 
«/a 33at RfH Vo a90| R.OAo 
m/m 360/3601 ft, CI 
Sohewg * 33 
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^ 
m/e 2i8t a,!i 
a /e 252/254} R,Ol 
« /« 276} a» OAo 
I^ G nm9 speetrues of 3p«-elili>ro«*7<-cixa«<B«4ioflio->5X«ohole9t8ii<-
^•^n^ iCQhVftil) iWAti 3> S<^ «^ taoleealar ioit peekB a i «/« 433/438 
(3tt» ^27^45^2^^^ at<»ng ivith other aalient peaks at m/e 421/423 
(tl-C«3>, 419/420 (a-BgO)* 4<)6/40S (H-CH^O)* 401 (SI«Cl)t 400 (ll-aCl), 
391/393 (40e/40S-6agK 351/333 (it^8» C^H^ )^* 334« 333/32S (M-C^B^ ,^ 
»lda obala), 304, :^3/239t dSe/aSS, 262« 281« 260» 252/254, 247 
and Icwor aasa paatia* 
Th« aaas apaotral values for 3p-oiiloro-6*oxa-4l-lioaio«5K-
ohole8tan-7-oa« (CCXtiXIlH^S* 4) aro reoordad balov for ttio 
porpoaa of ooaparlaon. II 430/438 ( 3 f l , C^^^^O^Cl), 431/423, 
418/420, 408/410 (lf«CO), 401 (Si*Cl), 400 iMHSCl), 373 (40l-*Cu), 
372 (400-00), 323/328 (U-C^^^), 318 (tiase paalc, C^j/^sgO), 3 l7 , 
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- 1»3 -» 
A coiiparltBCKi o f ttio two •p«et ra (Figi i* 3 and 4 ) lyltH 
preirtoYis onei (P i iS * i Anil a) o lear ly atiowsttiat there i s a 
• t r i lc lag s l n i t a r l t y betiraen tli« laotones {CGKhVUl} and (CC&Xirill) 
on the one iiaiid end (fJCKTl aa<t ( c c H i Z I f ) on tlie other# fite 
spQOtrua of (CCl».WlIf) can oonvententlr He re lo ted witti that of 
(CCXtVlI i : ) , As expeotee of (CCLXyi l l ) t the loss of ohtorlne and 
net from ttie eM^leootar ton ooonrred* As tlie laportent lons 
ar is ing from (COfjXVItl) oan be ooi^elated v l t l t tKe ones otttalned 
fi^ei (QG%ltVttl}f no atteeii|»t i s being aadNi to dopUoate tlie i n t e r -
p re ta t ion alrea<l^ deseribed* 
•Rie iiass speotmw of e«>oxa-4}«lio»o-?-03ro«S><«'|^-sit08'tai^t 
aoetate (O0!iVt){rig» 5 ) gsnre ttie aoteeular Ion peak at m/e 488 
(CgjHggO^y fol loved hy ottier s ign i f icant peaks at a /e 4T3 (M-€U^)t 
470 <M«II^O}» 460 Cli-<^}» 440 (tf^CH^t^l* 44S (l i -CHjtCO), 43i(446-4;a3), 
438 (M^AOOil), 4 i3 i^lB^m^it 4 i 0 (423«{l20)» 400 ( 4 2 8 « ^ ) t 38^ 
(400.Gn3)y 3Sa (400-Hj20>p 346 (base peaky C^B^^O), 346 (346 -U) , 
331 (346«cag>, 390t 287 (42d-side ohain, ^^Q^^t^t ^"^^ (adO-Ofl^) 
260, 2S9f 247, 345, i O t , 178 and other lower aass peaks, A eon-
par i son of the speotrum of (GCl*V£) wi th that of {tXJCff) revealed 
a close sis i i lar i t j r between the tw>, Xt was g r a t i f f i n i i to note 
t h a t , as expected the spootrUBi of (CGLVI) gaire the base peak at 
a^e 346 (C^i^R^^^^ ^ ^ * ^ ^ ^ oonrinoinsljr snpported the iseohanisiH 
proposed for the genesis of the fragnent i en m/* 318 (Cg^Ugs^)) 
frow (Xiacv)(ScheBe-24), 
• 193 • 
As DQstolftted in Satheme-'ZA ttui frag««atation of the 
6-maral^ Qtoaes (XKKV^ CCJOUIIff CCJiltiyl «a« sfiomi to Involvft the 
l0sr« of CO from t{t« i90t«ouXar ioawf fotlovgift by tb« ioss of riag 
A| ttitis l&mtfm ititaol ffiofic ByC,l) and tism side ohotii* A sietllar 
frngaQitttttlon «lth (CCLVI) rasultad tii tb* forastion of analogotui 




TTowav^ art thara la an lataraating iSiffaranea in ttta ajpaotrajH 
of (OCWt) aa ooaparad with that of (jfXMT)* imaraaa (XXXV) 4iit 
not fbow tha lots of a aolecnle of katona (aiaaa unit 42)t tba 































f t i t r * Is a rttm^naSblf aoeeptoDtv p»«lE At m/* 440 viiloli I t ooapaUbt* 
with tU« loss of a kotono ooteoole froa tlOie soleoialitr loo* At 
•xpeoted tbt tCMit of aottio m i d froa «lit aotcMaalsr too t t vory 
HKiofi i n mtiStmem^ 
tHe aatt i^ofruo of the i toa t f io laetono, T«oxa«B-^ ostO"* 
6«oiro-llc^ •|^«titottanyl ooefate (CCtiV)(Pig« e) sore tlie aolooulor 
iott p»ak «f m/9 438 C<'9|^5a^4^ along witti othor t igaif iooiit ipoalct 
at tiv^ e 473 (M-^ Cn^ t^ «S8 (M^Ca^Ol^ 443 {*m'^n^)t 42S (li-AoOd), 
4i@ ( 4 4 3 « ^ ) , 400 C423«0))» 399« 385 (400-4^3)9 3?0» 302t 332 
(362'-CHjjO>« 390« 239* 2$9f 28Y C 4 ^ ^ i d o etiQiii)^ 27d« 215» 274, 
2$ly 248 (376-CO) and lovof ttatt {leakt* 
ftto Slats fpeetroffi of (€C{*V> i t ooaparofele itttibi those of 
the other 7<M}xolaotoaet (CCItVIIX) aa<t {CUUWUl) and is distioot 
frots i t a itoiaiir (OCI*VI)« 
Even vitboot going throagb the fragiwsatatioo dotal i t of the 
two ssriet of iaotonet i t i s i»otsihlo to arrive at usefoi oooola-
siont regarding the applioation of aass speotrojtetry i n seasiag 
the differenee hetvean the two groat>s» 
(a) the e^xalaotonesdlCiyMccxbXII) and (OCIiVI) spl i t of f CO 
froa their respeotiva aoleotilar iona with subsequent loss of ring 
A to prodooe verr distinet ioa ti/e 3i3 froa {XVOf} and (COHytll) 
and the analogous ion a/a 346 froa (cot*VI)* 
• 195 • 
(CCtiir) on tti« other tiana Detiave e n t i r e l y d l f f o r«n t t roa t b e l r 
A*03ra anntogneai* A l l ttio T^oviiltiotoneii 8tttai«<S preaentljr s p l i t 
o f f OgO (foraeli lehyde) f roa t l t o l r respeotlYe aoleeul«^ loasf 
In to roa t lng ly no loss of m was oTldeat f roa t&o aoleoular loa«* 
(e) eotli tho 6«K>i;a and T^ojrelaetoitdii guro proalaoat poal» a t 
m/& 232 let the eholeataao aerlos ax^ at a/o 290 l a p •«ltootcai« 
«orlo9 idi loti alioaii that those Ions ere ooaposad of C7a« rlage 
CytJi aaO the side ehala« Soveirer» t<H»3ralaot(»ieo gave add l t loaa l 
peeks at m/e 2@1» 330 CCC3PUVIII aad 0Ci .»r i I l ) ead the eaalogoue 
peaks a t 239 end 3S8 l a the oess of (OSW}, 
Ca> the 7«oxalaotoaee ebon the loss of o^t C^, C^^ mA G^ t o 
glire fragaeat loa peaks at 334 {QGXiJVtn aad CCyEVltl) aad 
anatogQus peak at 2^3 f roa (CCI«V). 
f r oa the foregoing dlsousslon I t oao safely he olalaed that 
aass spectroaetry o f fe rs aa excel lent aeens of d i f f e r e n t i a t i n g 
hetween O»oara ead T«^xa (: -*laotones l a the i^olestmse and p -
s l toetane ser ies* 
nw?EmmmM* 
- 190 ** 
PART - 1 
Atl oalttns potnts lure unoorrcotod* X«r« speotra ««r« 
obtained vittt « Perfctn-Claer *fi«Qtropbotottoter mt<S 0»v« 9peetr« 
vttti a Oooltiiaii DS. «peotrt>piiotc»i»ter« M«Q«r* speotra «»ra run 
In a Varian ^ 0 tnstrttflroal uttb St^^ Qs tbo iaternal •taadard, 
^as8 speotra were neatared in an AEt MS 9 duiaa spoetroaeter ustng 
a dirset insortton sample inlet «7«tedi« fbin liqrsr ohro»ato«> 
graplilo plates vers eoated vltb s i l i ea gel and spraycHi witb a 
20^ aqueous solution of parehlorto aoid* t'igbt petroleuflt refers 
to Q freotion of t}»p« dO«^0 ,^ H«a.r« values are given in ppa 
(st aingloti d« doabletf dist*dt distorted donbleti dd» double 
of a doublet| br» broadi «« flnaltipleif •§ peak disappears on 
• • 1 . 
addition of OJi})« I»r« valttos are given in cm (s» strongi 
sby slio«ilder« st« aediuat «« «eolc| br« broad)* 
f *»sitQst^ryl aoetftte 
A niarture of 0«sitost«rol {%($& g ) , purified pyridine 
(ISO «!} and fresbly disti l led aoetio anbrdride (iOO «1^ nas 
boated on a ste«« batb for St bours. fbe ligbt<^roiiQ solution 
was poured Into orusbed toe-«ater tuixture nitb stirring. A «bite 
preoipitato tbus obtained was filtered under suotion« vasbed «4tb 
water (until free froa pirridine) and air dried. ¥bs orude aoetate 
was reorjrs tat Used froa etbanol to give the pure product (90 g}« 
««p* lao*** 
*• Idf *• 
^'^i f r o - p «•»«! toaif yy 1 ao«tat» 
3<»5ito»t«r3rt aoetata (iO g) wa» ooverad irltm n i t r i c aoid 
(d» l«83t 290 ml) and aodluo n l t r i t e (iO g) was gradually addad 
oirar a period of i hour wttti oontiaooiia at i rr ing* Sllgut eattamal 
oooUng vat also e^fmte^ duriag tbe eourso of ttte reaotioit and 
tlie a t i r r i ag eontiiitiad for addltioitat 2 ttours. A ]»ala jrallow 
Bpoagf taaaa aoparatad on tHe aurfaoo of ttia ad j^ftnro* fUe ciixtttro 
was ditttted witb ooid watar (200 a t ) nhaa a graaa ooJlourad aoiation 
with rotlon preoi{»itato was oUtaiood, fhe |ir«oi{»itata «aa aapa* 
rated Hf f i l t ra t ion aod diosolved in atbar. fba etbereal aoltttion 
«ai vasftiad witti vatart Ki^ OO^ aolotion (S%>(until the washing 
heotme f>inlil« wntnr and dried 9ver tmib^Arotta HaJSO^* Roiaoral of 
the deaioecuit and solvent provided an oi l iribioh oryatall ised front 
ethanol (6»S g)» ts«p* t 9 ° . 
0-0xe.»jK»»«»8ito»taHyt aoetate (00141) 
6-!4itro«p«6itottery 1 acetate (t2 g) mem diesoived in glaeial 
aoetio aoid (dOO wl) and ^ n o powder (24 g) added in sBalt portiona 
with shidcing. The antpenaion wa» heated ondor reflux for 4 honra 
and mmtmr (35 »1) waa added during the eoorae of reaction* fhe 
hot aolution waa filtered» cooled to rooa teaperatnre and dilated 
with large •m%99 of water* fhe precipitate thu» ohtained waa 
extracted with ether« The ethereal aolntion waa washed with water» 
Hiirco« tolaUoiot (10^) I wmtor ana ar led o^^r antij^ilrous Na^SO.* 
SetttaNrfil of the dofttooaat and nolvci i t gacr* AH o i l ut i i f i^ e r f s t n l l l s o d 
l^on othanol to provide ttie de»ir«d icetoao (OSLiII)(8«0 g ) | n.p* 
t20-ai** | Ha* (Kn jo l ) iT40« ( C H g ^ O ) , tTiO» (0-0) «iid 1040 ©•** 
(eusetato)* 
Tii0 Baeyar-ViHiger oicidatioa o f 0«O3co-g><«P->'«itoa^anyl aoetata 
f CCLTI)t ?««0«a^a"'tto«o*fl"»Qxo-8'<*'P-at toataayk aootai^o (CCI«V I <Mid 
6*»03ga»a'-iioaQ»T»oito*"3°<'»p»9itoatonrl aoatat<y (CCt«yi) 
f o a aolat ioa of 0*oii^«li<><-B««ifo9tmiyl aoatata {(SQUll) 
<2 g) i » o!3lorofor» (30 « i ) was addad a ot i lorofor i i so ta t ioo of 
p&r}mn«oie acid ( i # t nola ©ij»lvalei i t) and a f®w erya ia la ©f |>-
totueixeaulpfikoiiio aoid laoaotiydrata aa oatatyat* aad the reaottoa 
fsiirtara was altowad to atand at room tea^aralare fo r a itaak. 
<¥ha progfB9 o f ttta roaot lon waa obeoked W t» l«o . }« f t ia aolvant 
was ranoved ondar raduoad praaaara and tba reaidtia axtraotad a i t h 
athar* Hie at l iaraal ao la t ion waa waaliad nmooaaaivaly w i tb watari 
NFaltC g^ aol t t t ioo i5%U watar and dr iad ovar anliydroas ^m^SO^, 
itataoyal of tba daaiooant and solvaat pror idad a raaidua (oa« 2.0 g> 
wtiioh waa ohrofl«tograpiiad &vmr a l l i o a gal (40 g) (a»»ti f r aa t i oa 
of about 29 « t waa ool tootad* g la t i oa wi tb l i g b t pa t ro lauwathor 
( l O t l ) sw tha aaraaotad tcatona (CCE*II> (500 wg), K«p« aad at.tt.p* 
t20^« Ctut ioa a t th l i g b t petrolaan^atbar ( S t i ) af fordad (CCI*V)» 
o r y a t a l l i s a d f roa l i g b t petrolaua as abiniag naadlaa (330 atg). 
- W9 • 
Ct r0«a3t «« to,d5^>« V«ax <i9ujoi) ir^os, t n s s , t23o«« 1210 
and 1040 ««i**| <^{C»Olg) 4,«6tjr (C3-KH, 1^ 14 tl«), 4«08br»ft 
"^a,* ® *^ *^ » ^*^** ^*?li3^^^^» ^^• t^ ®*® ®*»** ^ '•^ ®^ wetnyi protons), 
rurtlier Qlotion «lt!i Ugbt |ietroleua««ttier (S i i ) fumlsbed (QCi.VI>« 
erjrstallieetf froa Ugiit petroleim (369 •g)^ ii«p» 163*64^ (Fmintii 
C, T6,33| n, 10.60, C3i%2«»4 r o ^ i r « 8 C, T6,a3j « , 10.69'^)» 
y«ajf ( l^ jo l ) lt40», t?20s, 1340a and 1040 «ii"^| S{Cmi^j 4»7stir 
(C3-«<||, 14 m)f 4.29d<i Cca-^n. J ^ i i a%i i ^ s»s HSS), s .sur .s 
(CTa-ftH), 3.43a CCf«^l|, J 3.9 »«)» 3,03f (CHgCOO), 0*», 0.9 
mtd 0.7 (6 tt^sthjrl proton®), 
3p'»»iteet03grcliolf>sf*a'>cttg 
A alxture of Qtiolest«rol (100 g)i purlfletf pyridlao (150 a l ) 
and treshlf d i s t i l l ed aoetio cutt^dride (100 al) wm boated on a 
•toaa batd tor 2 boara. in® irorklog prooodar«, as dtsorlbed 
«ftrll9rt provided ttie orude noetftto vhlob was e i^eta l t l sed from 
ti 
lie**). 
aoe one es fine needles ($4.0 g ) , a .p . 119*16 (reported a .p . 
3B*Aoetoxy*6'«*iltroonoleat«8'*eHe 
3p-Aootoxyoholoet-S-^ao (10 g) wee oovered «l tb n l t r io eold 
(d« l,92f 2S0 a l ) and eodlaa n i t r i t e (10 g) voa gradually added 
- 300 « 
over a per iod o f t Hoar v i t t i ooaUnnotts • U r r i n g . S l ig t i t oool i tm 
««• also af footed dt t r ln^ tbe ootiree of reaoiSoa «tii!l s U r r i n g wm 
eo»ttiitt«(S f o r aadittoQol 3 Hoursi iiHeit a f e l l ow epoag^ tta«s 
eeparated on the enrfeoe of tito a tx t t i re , fbe a i i t tare was d i l u t ed 
f r i th oold water (200 al> «lieo a green coloured so lu t ion wae 
obtained* ft ie ivliole aaee trai extracted u l t l i etber and «rorked ap 
I n t l ie iiatial aanaor* noiioiral of tHe eolvei i t provided ttte n i t r o * 
oois^onnd m m o i l n^iob was o r ys ta l l i aed twom nettiaaol (d«9 g)^ 
a«p, 103® (reported®® w.p. 102- * * ) , 
3g*iloetoaer-*5.><«'Ciittoleatmi'*6M>tte iXXXXyY f 
dp-Aoetoii^«>d«nttrootiole«t«5«ene ( l a g) wae diaeolved i n 
gl<»)li i l aoetio oold ($00 « l ) by warwlng the dtsettire on water bath 
and eino powder (20 g) was added i n eaa l l port ions w i th shaicing* 
fbe snspetttion was heated tinder r e f l u x f o r 4 hotars and water 
(dS I I I ) was added now and then during tiie oottrse of roaotion« 
The hot eotot ion was f i l t e r e d « oooled td room tea^ieratiire and 
d i l u ted w i th a large exoess of oold water. The p reo ip i ta te thus 
obtained was taken i n ether and the ethereal so lu t ion was worked 
ttp i n usual fashion* Remoiral o f the solvent provided an o i l whioh 
was o rys ta l l i eed f roa aethanol to furn ish (juaaiv)(8»9 g}* »»P* 
128** (reported^*' w*p, iST-^aS*^)* 
- aoi « 
Remotioii of di3«*ao6toxsr^^«<!ttiole«taii'<4'ooii« (XXXIV) (2 g ) 
with perbeiiKOio lusld ( t* t nolo e^iTetont) «rii« fkorforood in tHo 
«isti(il suumor to provido a «e«t solid satofiel i^ioii «as otkroaato« 
graptied ovor a i l io* g6t» einUon vitli l ight petrol«ai8««tbor ( iOt l ) 
g«r. t h . unr.«t.<l (nxiV)(450 i « ) . ..p.»<> „ « . . . . p . m". E l . U , a 
Hi til llgtit p«troi«iiia«t«ii«ir (Tt i ) Afforded (CCLVIX)^  o«r*talUsed 
froa tigHt petrolougi &9 oe^dlea (460 m&U • • ? • iSi^ (rounds 
C, fS.tSt a, 10.33« Cg^ O g^O^ roqaires C| fS»6aj H, i0.43$). 
V®aar Cllu,)ol) if4de« 1T1S», t3S9«» tSOB ond lass oii**| '^ (CJBClg) 
4»det>r (Cd-*^« 1l| 14 as>» 4«ii>r,t (a7a«m>9 4*0d (C7Q«KH« «I d«S Es) , 
3.93dd (c5-<^, Jjjj ^ 11 ii8f «y^  ^ s s«J, a,03« (qigcoo), o.a^ o.s 
and 0*7 (8 •otbjrt |»rotons)« furttior eltition vltit Ug^t potrolGaai* 
otfier (d t l ) gfivo (XK:iyt)t o r r t ta lUced tron llgHI potroleutt (4SS iig)| 
•i.p. 174*^  (reported*^ o^p- l«2-63**)(roiiadi C, 75,5t | a, 10,47* 
Cal©d» for CggH g^O^ C, 7tl,68| H, 10,43%)* V«iax (ttojol) 17400t 
17tS»9 1243tt and 103S oa"*f -^(CDCIg) 4,7»br (C3-^t f | 14 a«>» 
4,39dd (C5-*<H, S^ ^ 10 IIs| S^ ^ »»5 Rs), a*9tir»9 (C7a*-^|l)t 3.4ad 
(C7a^a, 3»S Hs)« a«03s ((IgOOO)* 0.9« 0*8 and 0,7 (5 ttatl^l protona). 
A so lu t ion o f (0Cyr i l ) (2S0 «g) i n SO « i notttaaoUo N«OH 
(3^) was hOAtett nnHtr r«f i« ix to r i boor* Ttio •o l tx t loa wns «o ia i« 
f ted w i th d t t * ffCl and pour«d i n t o «ftt«r* f2io p r t o l p l t « t « thus 
ot>t@lii«<S w ^ extr imtod v l t l i «tt i i i r m^ suooesulf'oly wiwiiod w l tb 
imtor t !^<^^3 «oti}ttoti C9^}t imtor and dr ied ov«r mhy^xtaum 
f(r«^SO.« ftottoirol of tb« sotvoat provided tAe hydrous lootoae 
( O C y r t t f ) , ory«tn lU«ed f r oa l i g h t potroloitai (giO m)$ A«p» i a i ^ 
(roundi e, tT .45 | «» 10,90, CgyCI^Og r6i|aire« C, ? f . 8 i | B, i i , 0 * > . 
V a « t ( f f i i jot^ 3430l)r» itmmf i l 9 9 ana i080 o«*^* 
3j^«^rdroigr^'"Oiga'«a«4ioao-StK»oho leataO'»f ^ ooo iCCLI 3£> 
f!ie eoeteto fianotioti i o {tXWlj (290 sg) wes hydrolysed 
i n the iHiiiaer doooiibod for (COyr i l ) * Subseqptteit worn up and 
reaoval o f the solirent sore (CCLtJC)t o i ^a to t Used from l i g b t 
petroUttt t (200 «g) , K,p« 303** ( repor ted*^ a.p* i30-4i**> (rounds 
C, fT»42t Ht l i ,O t» Calod. f o r C^n^^o^ c , f t . 5 i | «• i l»05l ) , 
V »«x (Mttjol) 3300br, i t t s a , i32S and iOaS c » * * . 
ap«4lydroiflr«>5'<Habol»gtan'.q*>oi^f (CGt i l l l ) 
3j>>»4oet03C3r«8<K-K)bole«tan'^ <Hm9 (XXXIV) (9 g) «aa diasotved 
i n 400 n l aatbanoUe NoOft (3%) «ad baatad ondar r e f l u x f o r i boor* 
* 803 *• 
fli« mimmw »t tHe t^tvent v«s r»aovei! by iSI«tlllatioii undtr 
r«»dltM!»»a pfr«»»or«« fh» resItSti* v«i iKMijreit into vat«r« iioi<Ult«d 
«tt!i dtl* net m& t%% prmiptttkt« tUn» olit«lii«d ««« ejrtra«l«d «itii 
«tti*r« fbe iitt»ftl «orlc «ip of tHe «tii«real soliitioii w»4 temm&l 9f 
tli« Ibe fi0liroiit prinriAed (GCLIII>« uryntmlUm^ froa ai«t{iaiiol 
llig Bi>^y«r*ytHt4»r 65tid»ttoii of 3p*^ydro3flr- '^'<*etiolettjui^  
6^ *oao (COtiIIl>t 3p*l!ydy0aar*y»O|ra'»0«'ltoBie*4t-^ Mihole» 
Ceci^IIf) nad 3|»^^roag'.«^^mft«^,^o«o*rS^iioU»tfl0^f^ii»(GCIitX^ 
— 3p«^ df'0xr"$'<«^ &<»1^ «iit@ii«4M>tte (COyLII) (a s^ «iis tr«at«4 
villi p«rt)eiisoio «oi<t ( i» t ooio o^lirolsiit) la tHo usual vaaiter to 
provldft a raaiaua nHloli was oliroaatogrifqiitiad oter s i l i oa gat* 
gitttioa nrlili obtorofor««lio!icaaa (B$i} g«ra tli« aareiHdted Icatoae 
(CCt«III)(34S mh •*P*^ and «••«{»• U3* .^ gliitloii vitti ohloroforv 
famlstiod (€CUriIX)(380 ag)^ a^p. and a,tt«p« ia4**« CoaHauad 
altitton irltH tba anna aoliraat fttraiatiad (CCUX) (370 ««)» M«{>. asid 
Acatylatton of (COOTU> 
A iidjrtttra of 3p<4krdrojQr«t<«ojm"4i«^ o«o-4l<K**oiiolaataii^ «Qso 
((3Ci/rifI)CiOa iW>i partftad prrldiaa (0.« al) aad fraaniy d&atillad 
aiootio anhjrdrtda (0«i «1) «aa alloaad to aland at rooa taaparalura 
for 48 hours* Tba raaollon i^xlura was poorad into vatar aad 
pr«Qt|»ftlattt tha» obtained wcm extraotad n&tii atbar* fh« atliaraal 
«9titt|oa ««« waabad idtb watart d l l * HCI ( u n t i l fraa fraa pyHAiamh 
vatarp WafK^n aoltttlao (90>i watar aitd ^M.ia mev aotiF^lroaa iTaJSO.* 
naaoiral of tba aal i r^t proirtdad (€ai«VII) (89 ag)f s8.p« aad a«a*p» 
3|>>«^ d]rax7'*4«H>xa^ <4ioao«<^ <^ <M^ (CCtilX) (lilO aig) 
waa aoatjriatad i a tlia s^ftiiar daaaribad Jidiava far (OCt^iriix} ta 
afford (^ 'DCXVtXtlO ««)» «»p« eoid a«it«p» tf4**» 
f-^?ra.^^oyoi^f>^:^iy<^tft||aa, '^>N3,<^"^^cqt. (#1*1?^) 
fba iiyerajcr laoKma {mtMttl)i$QQ m) «»• dfaaalirad i n 
eaatoaa (40 At) md aaolad balaa tO^C i a iaa t>atti» Jaaea* raafGiit 
( Q « 8 ail) vaa added alowly i^tli oaoUaiioiia a l i r r i ag* ffater (40 a l ) 
»aa addad ta t t and ttia praaip&tata tbaa abtalnad aaetraatad v l tb 
atliar* fha afbaraal aolatlon vaa vasbad ai tb «atar aod dried aver 
anbrdreoa ^a^SO^* Reaaval af tba aalvanf gara (CCI«XtI)» orjratallisad 
fraa l igbt patralaiw aa naadlaa (390 mg)\ a.p* 199 (Fattadt 
C^  n . 8 0 | S» 10,89. <'3T^ *44*^ 3 r a ^ i r a a 0 , f f .Sai H, lO.StSt), 
V«ax« (Itajal) irasat iT30a» ia3a» i i88 and i08S aa"*^* 
Att»tipt»<l bw>^i i f ly««<my4roly>t« Of the laotomi* (CGLXII>. 
(<?GI>V I^) and (lCX?yi) 
( i > A solnttoit of CCGI<IIt}(300 ««) l a 40 «t of aotHiiaoUo NaOQ 
(S1() ««• lso«t«d ttiMlor reflux for 3 ttotird. the tolutioa «&• di lit tod 
wltli «ator» oarefntl f ootdiflod nit l i d i lute aoetio aoidf omi 
oxtreotod « l t l i other* Tho ether extroeto iioro washed with w^terp 
dfled OTor anhrdroQg Vlm^Q^ cud ovai^oratod* lasMdiate t«l«o« of 
the reeldtie showed two spotw of ahmtt eqnal Inteoettjr (ooe l4M>t<Mt« 
OCLUX and the othor prohoDIr the eeoo ootd GChUllU aowoiror» 
on vtaadlog the ethereal eolation of the olxttire at rooa tei^era* 
t t t re for 3 ^ honrc^ relaotonlsation ooostrred m was evident froa 
a eingle spot ( t , t«o«) identtoal with the Isotone (C0I«%KII) 
(170 ag)« ei*f>« and i!t«»*si» i93^« 
( i t ) fhe ahove reaotiim was repeated and efforte were aade to 
•eparate thew hf ohroaotogri^hr over e i l i o a gel hut (G0I*I1XI> 
relaotOQlsed durtiig the paeaage throagh i^ltea gel aa elotion 
afforded onlr the laotoue (00l«XtX), a«p, and «*«*p» 109^* 
l^e aforeeaid obaenrationa were itioted for the laotonea 
(CCIiVIX) and C:OCS[in) aleo^ in whioh relaotontced produote (CCUrilX) 
M d (CCUir) were ohtalned f ro* (ccyr i i ) and {xxsn)^ reapeetively* 
«» 300 «• 
th« hydroxy Imtmm iccWiX}(mo mg) «&• tr«at«<t witii 
Jones* r«isgeiit in tha aaaii«7 d«s6ril>«d for (CCtATlXl)* Stii>s«qpi«tit 
vorlt Dp «ff(}ra«4 C0SI*!CIV)« orystiilUeeid fros li^tit petrdlean 
(260 s«)« fs*]»« 191* (PoisiKlf Ct n . » 3 | a, 10.46. Og^ fl^ O^^  roqulrM 
Ct tt»S8| 8g 10.3T5i), y «aar« (»iiiol) l f3^# ItaOi, lafS sad 
1040 ««***• 
A mtmUn of CC0LXIV)(20O wg) la 40 «l of ffiotHwaotlo 
^ 1 ^ (S^) was li#ato<l imd«r rofluar for Z boars* fho oiososs of 
«i«tliaiiol wm r@ffi«ir«d uiidor rotfitood proswire ond ttio rosldtto |»oitr«<i 
Into vaterf i»iidri0od «itb act and oictrootod wliti otitor* fbo 
UflRiat norli tt|i prorldod (CCLD i^y «• a nonoiyatatliaatila o i l {itO mg) 
(roandl 0, ft,f9$ H» 10.00. <^ 2f"44**3 raqttiroi C, Tf.S8f Up 10,»TJJ). 
/{ «aar (Stoa) 230 m i 4 10090)g V mm (MItjol} 3590^a00br» l7as«« 
l«fSa, 1610 and 1180 «•"*• 
il^thyl 3*03to*«g^d**foeoliolaat'^«aB^«<iftta (^COLmil? 
An «tb«r«al solutloa of (QChWtHtUQ mg) vaa ftr«at«d wltb 
an axoaaa of an atbaraat aolutlon of dlasoaatbaaa and ailowad to 
•tMid for 10 Mlmitev In tba oold. Saoaas of dlaaosatbaaa waa 
daaoaposed aitb a l l l t l a aaoQat of aootle aold. ¥ba uaual worn tip 
- 30T -
antf re9Wml of the aolv^ant proiil<l«<l tho <l«9ir«d ii«ti i)rl •»t t t r 
(CCtWI I ) as an o t l ( t i o mg) (Foaadi 0 , t 8 » i 6 | H| to^ee. C ^ t t ^ O ^ 
r«q^ir#« 0f T8«43f a, tO««9^h ^ «a« CetOH) 330 ti« ( 4980O)| 
V»»ar (Jftajol) tT30»# 1680» finfl 1100 Offl"*| ^ ( C i r a g ) S*TSd ( O l - f , 
J 10 n« ) . 5.09« {C4-^, ^ 10 «») t 3.0» (COO^g), a»0la<» CC3-ia oa<» 
Ct-2g)> 1»2, 0»0, 0«S «ml ©•68 (3 m&tby% p ro tons) . 
3P*€filoroofiol«gt*S'Hme 
Pr«9t}l3r p u r i f i e d tuiot t i r l o i t lor ide ( t s a i ) vos iiddoa gr«<laiilly 
t o oi tolestorot ( too g) at room tooporaturo* i i trlgoroii« rooot ion 
oamietf w i th ttio ovolut loa of gasttous prodnots* Whoo the roaot ioo 
olfJOHrotied til© Qlarttire w«s gont ly tieated ot a toaperetixro of SO««sa®C 
o» a vetor l>otti f o r i bour^ IOMI thou pooroil onto orustusd toe v l t u 
s t l r r l f i g * f l io r o l l o i r «o l l « tHos oDtslaod wm f i l t e r o c l undor 
fftiotlofi mad «iiflitie<i! teirerol times t i l t t i loe-K>oo|jecl vator aad a i r 
d r lod* Reor rs ta l t ina t ion f roa aoeton® gave 3i3<»otiioroojiol«»t* 
S^eno (SStO g ) | w,p, 9 9 « ^ ^ ( repor tod^* a«p, 96-9T**)» 
39-Ctilorooliol«8t*3*otto (10 g) ira« illooolired i n warn awl 
aleohol (330 «1) m6 «odlu« ao ta l (30 g) wm addod to tti« ao lo t ion 
w i th ootitlnoous s t i r r i n g oror a period of 8 boiirs* f t i« reaot lon 
alarttiro was iraraod oooasionall jr, Wbeo a l l tbo sodlim lu i ta l vat 
4t»tolvod» tb» r«iiOtloii ttixtar« wae pour«d into 50$( HCt (SOO «!) 
•nil tbtii nllom/d to •tand ovomlght. A vtiito oiT«t«IUji» aolid 
thtift obtaln«d WBM filtorot!! andor sitotloa «ei<l vaabod Ihorouftiiir 
«itb vat«r «ii<i air drisil, ftte orttdio proauot i»o» oiyvtuliised 
froai CMiototia to providOf ttio dosirod ooaipoaad as onboa (a«S g>t 
o.p, 94* <r«p©rt©<5®^  «,p, 95®), 
6w*lltrooHolf^t«»S"«ina 
4 flosponiion of finelsr pon^arod Q{ioloat«9--fiae (6 g) in 
i laolal fiootio aoid (50 nl) wat irigorooaty slirrad at rooa i«n-
paratore and troatod iritti nitric mi<k (a» l«li3| iS aii)t fotlowad 
by tb© addition of Boaitm nitrite (3 g) oror a pari oil of i fiour. 
fbe rei»>tlon adlxtitre waa poured into oold vatar and tiie yollov 
proehiot that obtained was asrtraoted idtb otbor* Usual vorle up 
and removal of the solvent prorided tbo desired oottpoand as an o i l 
whiob was orrstalticad frOM etbaaol as leaf tats (4,S g) , e«p* 
li»-20* Creported*^^ m.p. iSO-St*), 
5 «Cholestan'«<i--one (SXXIH) 
9«^itrooboleat<»5-eae ( ia g) vas dissolved in warn glsoial 
aoetio aoid (400 at) and sine ponder (24 g) «as gradually added 
with shaking* The aixtura wae heated under reflux for 4 hours 
and water(20 stl) added during the course of reaotion, Sino pointer 
wat mmovcA \xy f l t t r a t l o a «aaa th« f i l t r a t e »a» dil»t«<l witii wiit«r» 
S«<«Clsol«iitaii«6»<»ie (fICXtll) crjr t t i i tUs^a out «« tb la {>lat«at ^^^^ 
was reorrstalUsBtd froo ethaaol (3,S g)^ »•)}* 0T-#8** (r«port«a®^ 
fhe BueygroYIUIger oyttfatloa of ll.^*0iiole«t«ii'-€'»one (XJiQgH)i 
7*Oara*4 '^4ies>o*Sp<»oli0l«<tan*6-»oae {CGMtVtll) imti 6«*oxa"a«4>otto* 
g^**cttdl«gt«it*y*o«e (XXXyl 
tloafstlon Qt t)<<-<inol«»taa«<6«on8 (JEXXlIt) (2 g) witti per* 
bon^Kolo aeitf ( l . t laote e(]^tvalo!it) In t&i« usual oiaiiiier gave a 
so l id ra«l6uQ irtiloh vae ehroaatagraptiddl over at I l e a gel* g lut ton 
witb t tgli t potroleiiiBoothor ( i 4 s i | gmm ^e tturaaotod kaioao 
( i r imi l ) (300 !ig), »*p»^^ aad m^m^p» 08-i99**, Eltitlon wttH Uglit 
netrolouD*etlior ( l l t l l providad {QCWfttD^ arystalltased from 
t tgn t petrolou® mn neodlas (230 ag ) , i3,i»« 136^(l?oandf C» 80.4S$ 
« , I t , 3 9 , Cg^fl^ gOg rei |alr«9 C, 80,5«t »» t t«44^) . V wax (^ujol) 
lT22«t t t 3 3 , t t35 and 1030 c»**| <^  (CDClg) 4 ,28br , t (CTa-PU), 
4 . t6d (CTa--<H, J 3«5 a«)» 3«60dd (CS-Ktt, J ^ 10 Usf J^ , S ft*), 
•«•' **' a f a a^Q 
0,9 , 0,8 and 0.7 (ft •attiyl protona) , Contlnuad o lu t loa wita iaa 
aa«a solvont ajrataa furnlstied (XXXV) orjrstal l laad froa l l gn t 
pfttrotoaa a» naedlaa (T60 iig)» « ,p , 155® (roportad n . p . 143-44^) 
(Pound! C, 90,7Tt n , 11.51, Calod. for C^^^^Oj^ C, 80,39j 
!1, l l ,44f i ) . Vwaif (»« |o l ) lT20a, 12T5 and 1035 oa"*! S (GOCl^) 
4,i6dd (CS-"^, J , 10 Rat J . 3 M«>, 3,3br,a (Cta~jin), 2.4ld 
*" a^n a^a ' /"" ' 
(G7a-<n, J 3,5 Ha)* 0 .9 , 0 , s and 0,7 (5 aatbyl pro tona) . 
2tO -
3&*>ChlorO'-6-HttttrQotooleiil-{|«'ene 
To a wol l s t t r ro t f @tirtiiro ot 3P-otei«roofcole«t*5-©ne (13 g ) , 
g l f i e tn ! aoetlo aelit (80 s i ) sad at t r i o aeia ( d , 1*32} 23 0 l | at 
teoperftture botow 20 « ««« aild«<l so^iata a l t r i t e (a g | graSm&Hy 
over a {ierto4 o f 2 tootirs. Af tor the ^sotuj^lete add i t ion of «odium 
ttlifitft, the ujlitturo »o» fu r t l i o r »t i rro<l f o r aliotit 1 boitr* l o e * 
eooted wator {2^ at) wmw added ond tiio yn i lo i i i s r i so l i d tiitia 
»O{}arat<0d was f i l t e r a d tinder sttotion and a i r d r i ed , fbo prodnot 
trss QfTi i ta l t lsod frosj !iethoiiot a® aoedtea (8 ,0 g ) , a»p» iSi«^a^ 
aB*GfttQtt>'<K-*'<^tiole»tan*6'»one (GOiti>lX| 
To a gottt t lon of 3p<H5litoro<^«iiitrooholcst«5-«iiG ( i S g | i n 
hot g lac tn l (loetio aoid (350 i s l ) , siao powilttr (24 g) vaa added 
grndttRlly i » amall por t ions wittt shafting* the uaapension was 
tiaated uader roflasr f o r 4 flours «Bid wotor (24 a l ) waa addad at 
ragular in tonra la during ttio oourao of rai»>tion, THa uot so lu t ion 
was f i l t o r a d and the f i l t r a t e was oooled to roo» tesi^erature 
fo i toned by d t l u t l o a wl t t i a largv oxeess of iooMioolad wator* tha 
organic oa ta r i a l was extraotod i r i t l i at t iert Tha usual worit up and 
raaovat of tha solvent furnishod (CCJCLtK) as an o i l «tiio}i was 
o rys ta l l i xed f roa oattianol (8,5 g ) , »«p, 128-29** (reportad^® 
a . p . 139®)« 
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file Pagiyor-ytlltger oirtdattop of aP*otiIoro-a><»ohole«t«i'«'ft*on« 
(CCKMX)t 3|^ '»Ohilc>ro*yMiya- '^-4ioMO'-sl<'»cholestan''6*ooe (COLayttl) 
3p*Chloro«$'<<-oliol«8t«3«<6'-oit« {GCICJULX) (a g) on troataoat 
vttn perfeenaoio aotd { l« l nolo oqulraleot) In tbe uaual fasHlon 
end aiibsaq^oat worH op ga^e a residua vtitoli was oltronatograplisd 
over s i l i e s gol . Slot I on wltb l ight potroleftsi<^ttier ( l l t l ) ga^a 
tho nnraaotad k««ono (C&st»{S)(940 «g>» «»P«^'' «ad S8.ii«p* t20**« 
Elotlon wltti UgHt patrolooB^tlier ( S i i ) famlsbad {GGhMSfllsU 
ofSPStalllssed froa l lgbt petroleua as flna oaadles (390 •g)» tt«p» 
145^ (foantSi C, W,33 | tt, 10*30, ^3T®4B**2^^ roqulrea C, T4.32| 
n» 10*3a$)« V««x C^njol) I t lSa, 119S» 1130, 108S and T3S cjt"*| 
^(CBOlg) 4.09lir,s (C7«-p||>, 4,0« (CTa-^t ^ » ««)t 3*tOUr ( 0 3 - ^ , 
t l 14 n») , 2t86dd (C5-<tt, J^ ^ 11 Bat I^f^  ^ S a»U «•«! 0.8 and 
0«f (9 fiisttiyl protons), rartlisr altttlon with llgtit patrol«ait«» 
st!tor ( 7 f l ) gara (OcxtXtl)t orrstalUaed froa Ugn$ patroleua 
(34S «g)» a.p. 189* (raported • • ? • * * i8T-d3**) (Foandt C, T4»20| 
Ht t0«34. Calod, for C^^^^O^Cl C, 74,22$ U, 10,30^). Vaax ( i^Jol) 
If 18s, ia«0, 1045 and T40 OWTS -^(COOlg) 4,21dd (CS-«^, J^ ^ 11 Hs| 
J^ ^ 9 Ra), 3.6«l»r (C3«^II, 1^ 14 Ba), a«5br,s (Cta-Pg>, 2«41d (C7e-^f, 
J 9 Ha), 0 ,9 , 0(»8 and 0«T (9 aatlijrl protoas). 
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3o<!tttm"»p<9[iityl ftleohol retfttotlon of (CChTKfftllH 7*Qxa«a«hoaiO* 
ftie ehlorolM^tone {CQhTOftlt) (200 tag) i»as dissolved in vaTiS 
p@fityt aloottol (10 o t ) and to th i s solotloii wm wXA&A sodiun not&l 
( l g) i n small por t ions <wltlj int«risAtieiit floating during 30 a i n a t e s . 
fhe solut ion wao Icofit warm for an addi t ional period of 2 hours• 
^0f i a l t tii<^ aotal bad diasotvody ttie reaet ion » i s to re waa pourod 
i n t o eold vator* aoidiftod ivitti UCl and «ortced up in tho usual 
@ion]|Qr« neiaovat of the solvent under reduoad pressure and i t a 
eotufsn ottroaatogmipfif over a i l i e a gol afforded (CCJCl«VIll)(t20 og) , 
!i'»p« and a^m^pm t2#^« 
^odiumHiXjntyl aleoHol reduotion of (CCJtt»Iil>i fl-Oya-B'^oaio-
i?»<««-ohot^ atan-»»7'-otte (x tsy) 
Tri(> eftlorolaotone (COXyriI>(200 «s) was sut»|aated to 
reduotion in the fflanner deseritied for (CCtWIII)* the usual woric 
up followed by eotuim ctiroaatography over a i l i o a gel afforded 
(XTSW)(90 «g) , « ,p , fflftd m,«i»p» 185 • 
3'<«a-Cyolo-4Sg<fChologtan''^'-onft (CCX) 
A Riiirture of 3»«otiloroHS<<*^»ol<»stan-«'«otie (CCXlilX) (S g) 
and flMttianolio KOK! (75 nl« oontainins 3*7 g of K^ll) was Heated 
under ref lux for i hour. The react ion a ix ture vaa poured in to 
- a t3 • 
f re t«r and ex t rao tea wt t t i e t h ^ r . Thm «t t i« ir«al a o t u t l o n wtm wathefl 
suooestt ivdly v l t i t watftr« ( t l t « no l« water^ MttiiCO^^  v o l u t i o n (O^Jt 
wnt€ir IIIMS « r i« t i o v t r <«3liydro«s !fa^SO^, aeaoval o f t l io so t vent 
gsv0 the of 'dloltotone (OCX) v ^ l o h was o f y « t a l l t » e d f r o n netnaaot 
sJccji l 
3<^3<4;yolo«>5c<«ol}olesta!t<«6-OQe (CCXHS g> was boated aaaer 
r « n u i r wl t t t tmr (4S^ | S«3 » l ) I n acetotiv (7«l l a l ) f o r about Q t iourg, 
Uent o f the so lven t mem roiaovod under redaetd preasura mid the 
ro^ id t to d i l a t e d i s l th i ra to r (20 m l ) , A s o l i d thus oh ta lood wes 
f l t t a r e d aad O f y s t a l l l c o d frota toothaitol t o g%ve the hrosioKatotta 
(CCL)(1.5 g)» © .p . 120-27** ( r o p o r t e d ^ ^ a . p . 124°)» 
f h e B a a y a r * y i 11 Inter o x i d a t i o n o f 3ft-'broato«S'<*ahoio»tan««0'*one(CGt«|t 
3|»-'4>ro«o<»f'«4>afa'4l'»ho»o»3'<»ohol»staii«'Q«»oii« (CCLXIX) and 3&*^ro«o» 
e.^o^ya'^ -4iQBiO'^-<'*oho 1« a t 'sa-'t «*oi^ o.. ( CC y * ! V j , 
3e<«iOrotfio-s<<*ohotostan'^»oito (C!CI«)(2 g ) was t r e a t e d v l t h 
pmrttnttzoiG ao ld ( i . l loole e < ( ^ i i r a l ^ t ) I n the usua l aaiiner t o 
p rov ide a res idue «hioh was ohrooiatographod over s i i i o a gel« 
solut ion w i t h l i g h t petroleuta«ether ( 1 2 i i ) gm& the unreaeted 
ketone (CCL}(620 «!«)« a . p * ^ ^ and ».tt ,p« 124®* i : ; ia t io i i v l t h t i i ^h t 
pet ro lea«--ether ( S i l ) a f f o rded (CCbxiS) , e r y s t a l l l e e d f r o t i l i g h t 
pet ro leum as f i n e needles (400 ng)» ai .p, 171^ (Founds Ct 67^421 
« au « 
fl, g . aa . C3704502ar roqalrea C, 6t,35f H, 9.385S), y«iur (Nujol) 
i t l2a» t l « 0 , t l 3 0 , tOSO mi«I f30 oa**! ^(CDCl^) i . l b r ^ s <C7a«Pii|, 
4.Ota (Cfa-^n* J 5 Hm), 3»«8br (C3-^# ®| 14 Ha), a,84<l« (C5-«<lft 
J^ ^ I t a«f '^ g, Q 5 «a;>f 0 .0 , 0.8 and a.T (S *>thyi protonsK 
Ftsrtlior etnttoti with l i g h t potrolouffi^ether ( 7 i l ) ftirnlshod (CCXI»1V)« 
etT9tal l t«6d froa l igh t pctroleuis C3TS ag i t ta.p* 183® (roportod 
is.p. It^^^XlF^imndi C, 6t»«S| H, 0 .30. Calod. for Cg^H^gOgBr 
C, ST.35; II, 0.3S)^). Voax (fMJol) l ? i a » , 1280, 1035 and 120 os"*! 
(CBCl«) 4.2dd (CS-'^I, J , „ 11 llzi «l. . S I IK) , a.TOlrr (ca*-^!, 
t l | 14 « « ) , 3«S11}r,tt (CT«-W, 3.41d (CTa-«<», «l S &«), 0 . 9 , 0,8 and 
O.f (41 nottirl protons }• 
Sodla»**petttyl alcohol rgdacttoa of Ceci«t:tx^i t-^xa-^*ftofflo-
8^-eh0liin9tim*0*Qao (CCjOUVril) 
th« hrotaolftotQQe (CCt«xiX)(ao0 ag) was t rea tad with aodluo-
pen t r l alcohol In tha luinner as desorlhed eor l l a r* fhe usual work 
np nnd ooltion ohroaatographjr ovor a l U o a gal fai^ilahed (CCXUVIII) 
(100 vg) , M.p. and n.««p. 12d^. 
SodtuM^pentyI alcohol radqotlon of (CCXUV^t 6*0xa'^'4io«o* 
i;t>4H3hCTlaatan-T*ooe (XXW) 
Tha broaolaotona (CC^fV}(200 i|g) was radiioad with sodliia-* 
pnntyl aloohol In tha usual fashion. Usual woric up of the raea t loo 
atartura, followad by ooluBm ehroaatc^raphy gava tha lactone (XXSy) 
(85 ng) , n . p , and a . a . p . 155 . 
- SiS '-' 
Thf Bmf0r-»ifjiltmer oxld»tloo of 3«^^»«-oyolo-*gK'-^faoie«tan« 
n«ftetion o f 3<<9S<»o|rQlo«3^«onolost3ii«<3<H»!te (CCX)(3 g) v l t b 
l»eii>«B8iOlG aoid ( t « i tsole ei| i i i irelei}t) I n ttio usual noimor gavci a 
s o l i d r e s i d e «!ii«ti wa9 oiiro«atogra|>ned oirer <»lliea g e l . i^luUon 
wtt t i l l g l i t p»trol©aa-etl ier ( i S i l ) gme ttoc tinroftotoa kotone (CCX) 
(6110 mg)f a*|i« attd Oiteitp* 87^» Pttrtfior o tn t io t i w i th l i g b t 
I>0lroloai9*>otiier ( © i t ) |>ro\riaod (CClOUV)* o rFs ta l l i zo i i f roa Ugh t 
potroteuia (900 lag)^ a«|>» and «»«•{>« 12»®. 
3fe«Aofttoxy*^°<'Hbyotao^olegt8it*»6*oafi (xx isy i l l > 
to a oooled solution of 3j^ ««oot03^ <«^ <K«NE)tiolestmi«0<«one (KXHV) 
(2 g> in aoetio {»iid (S a l ) and ether ( ta ml), Oromino solution 
(1,1 g tiroiaiino in tn eil aootlo aeld) was addad gradually, row 
drops of mr (iS'i} wero added to oatalyae tHe raootlon. fho 
dasired bromoooapound {%XMHl) thus obtainad wa» f l l terad and 
raory.t«lU«ad fro* ol,lorofor«,^tt»ar (1,2 g ) , m.p. 164*» (raportod»» 
3B»Acatoxyoholaat-4"'an«^»ong {cct»IV) 
A so lu t ion of 3p*»B«toiQr«3cK«t>roaoo!iol«stan<-«<Hsn« (JCXXVlll) 
(5 g) and p u r i f i e d p r r i d i ao (90 a l ) was liaatad under ra f lu j r f o r 
- ai« -
iiboat 8 fcoor* imdar siitiyarotis oondltiona* rue ruftetion «|jrtiir« 
«aa {>otir«<l Into i««^ool«d vattr^ aeidlfted witu QGl and •xtr«ist«d 
wlfli t th t r * 1%9 ue^Al vortc up and renoval of the nolveat provided 
an o i l iliioti mm or r t ta l l ised fro» ««tlieiiol to glva tba Ketone 
(CCUV)<3«1 i ) , »•», ilO® (r«port«d^® a.p. U0**)» /^ ii«a (EiOii) 
338 aa (4dO00h Vi^x (!7a|ot) i740a> t600t» 1035 and ta40 oa^S 
Simmi^) B,m MUUA (C4«^, «^or a s«s as)| s«35» (oa^i* 
C€l3«€{r^)f 0«8 and 0#8 CotHar nattirl proton*)« 
!f.^i»Chole>tiiaf<l«t*dtene (GQW) 
( t ) A nixtnt^ of 3p<»ao«toxfoliol«»t*4««n«>0«-oae (CCtI?) (a g>9 
oono* !ICI (a »1) and atbaool (80 i t l ) «raa ttaatad itadar raf lux for 
I hoar. Half of ttia aloobol traa reirairad nndar rednoad praapnra 
«lt«n ttie dioaa (C0X7) startad oryatalllalaft ont« fba aolld waa 
f i l t a rad nndar anotlon «rid raerjratalllaad fron atiianol ( i * a g ) | 
*«p« 188® (raportad^ «»p« 189**), 
( i t ) 8p«^drox3r«8'<«<>Uolaatan«8«-one (CCUXI) (8 g> waa diaaolrad 
Sa aoatona (ISO n l ) and oooled t>alo« 10® I n an loa batli* Jonas* 
raagant (10 n l ) «aa added slovtjr in 30 atantan a i tn oontlottons 
at l r r tng and tlia a t l r r lng oontlnnad for 1 Hour* Hatar (aoo «1) 
wan added to the at store Mid ihm eol ld aater la l eactraeted wltti 
an eseeos of ether* Ttie etnereal eolation vas vaslted with water 
• alt • 
And dr i«d ov«r AQhjrdrous ^&^SQ^* Komovat of the sol von t gave 
(CCW) nhtoft tmt r0orys ta lUe«i I from ottieuiol (1*7 g)^ ai«p, and 
!i*ei«p» i@3 • 
the Baey«r«y i l l tgpr O3tt<lattoo of SX«»oholeatane*3»6*<lioiie (GCjgy)i 
3^ya«A*^o«0'*3^*ettotcstfine-^,6*4lQRe (CCUKX) 
5XrCttole8tffia0«3,@«»djLoii6 (0OW)(2 g) was dlosolf^ed i n 
et i lorofor i t (35 ml) and to t i l l s wtaa a^dod a so lu t ion of perbeiisolo 
fl^td I n ettlorofor&t { d l f t e r e i t t eonoentratlons) atoiigwitt i a few 
e rya io l s o f p^tolaoncisotpttoolo m»ld aonohydrato as oa to lys t * ¥ho 
re@otioii talsftur© wa« teopt a t rooia te i^era ture for 48 ttoura, m© 
^Qtvimt was remoirod viader reduced prasstir® and the residue 
oxtraoted wi tb ottiar* fha etHereal so lu t ion waa waatied wi th water* 
'Ji^ lCOg so lu t ion (9^iS^, water and dr ied over antiydrous ilegSO^. fho 
reMOval of the sol'reiit provided a reoldoe (ca« StO g) w^lcb was 
otirosalogr£Q>hed over s l l l o a ftol (40 g) (eaoti f r a o t l o a o f 30 «1 
was ootlooted )• Etvttlon wi t t i Ugt i t petroleaia alone end idlth 
benseiio gave no ea te r ! a l * Gl i i t lon w i th beiiseiie-Hitiior ( 9 t l ) 
af forded ttie oottpotind (0ai«£K}» oryatall lssed from aiottiaaol (400 mg)^ 
• • p , 320® (PouQdi C, ?T,90| I I , iOtSS* C ^ ^ ^ O ^ requires C, fT»88| 
n , i O . S t O . V««» (MOiol) I f 35s , iTOOa and 1050 o i i ' ^ j <^  (CDClg) 
4.a7w (CZ^^)t 3.i5»a*3« (C4a*U^, C5-^ and CT-a^)! ^»^U ^•^^t 
0«86 and O.06 (9 «et t iy l protons)* 
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g'«Oao«*afc3*«»oo«*8*tiydro»y5itiol>»t«a«*3-ole acta IccitXXltl 
A •oliitton of th« l«dtoii0 (C0f«!a)(i0O mg) i s 30 nl of 
•ethonolio NnOflt (sj$) was !i«at9d andsr r«fl i ix for 2 itonro* fiio 
odlotloii was pmre^ into irotorf oarofttlly «(iidifl«d vltt i HCI 
and ojrtraotod nitlt ottior* fiio iisnal work i^ and raiiov^al of the 
aolvant providod %hn daalrod aeooooid (CCIiicxtl} v^ioti «a« or^a^-
ta t l t tod fro» aottiaiiol CSO mg), i8,p« 18S*4>0** (roaadt C» ?4»d8t 
» , t0.4S. Cg^^O^ r a ^ l r a s C, T4»e8| Hg tO»5»^). V «ttx (lfti|ol) 
aSdObr, it iOa and ITOOaii o«*^« 
tfa thy l*j4'«<i3to«>a* 3«»#aoe«»3«ttydroxyctiolaa t ait*4-oata ( CCtiX3an > 
^ attiaraal solatloa ortba aaooaoid iGCUKMt) (l&O ««} was 
traatad «lt i i an axoeos of alboreal aolotton of diaaoaattiana and 
ttaa vixtnira iva* allovad to atidoid for %Q niaalaa i n tim oold* 
iSxoao* <»f dlnsottattiuna vaa daeoia|>osad « i th a l i t tXa aaonnt of 
aeatiG acid* tlia nsnal «orle v^ mtd ranoval of Iba aolvant 
l^rovidad ttta daolrad aattirl aater (CCLJCSlIt) (120 mg}^ «.p« 00^ 
(Fotindt C, f5,aOt H, 10,»«« *3ggH^0^ ra<|airaa C, f 5 , 0 | Hg iO.Ti^), 
Vawr (Utejol) 3»00br, itSOali, ITlOa and liOO owT^ /(CBClg) 3*e3a 
<coo(^ 3>, 3,«3« (ca^j), 3.a-aa8« (C4*§jj, cs^ and cr^^h a.tii 
(OS*)i ^'^^t ^ •^v ^*^ <>°^  •^^ ^ (9 Mtfetrl protoaa)* 
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»ttey«r«'Vtl ltg»r oxid«tton o f 3p*iio«to«yeliol««t''4^n*6'»ofl» (CX?uy>i 
4*Min^3p-yl acetate (CCl»lCsyi>y ap-aoatoxy-T-oxo-dtTHitteocholetit-
(CCUyxTiy) aiKl 3B«aeeto«y'-6^7'»«i>cooholo<itHi*en«*Sp8»dloiirt>oxyUe 
(a ) With t faqle #flii iyali^tit of i^rteetjgato IM>A<I 
t o a so lu t ion o f d^'»aootoxj^bolo9t-4-<Ne»*&-oae (cc t lV ) (2 g> 
i n otitoroforci (2S a t ) was a<tdiod a oh lorofors so l t i t lo i i o f porbensoio 
aat<l ( i aole etpfva lo i i t ) and a few oryata la of pwtoluoQaauli^ltoiiio 
a d d aonohydrat© as eata lyat end tlio roaotloa siljsture l o f t f o r 
45 hoars ( the prograss of tHe roaot ioa was raoaitorod hy t * l *0«)« 
Tito aolvont wm rQmGve<S W d i s t i l l a t i o n undor reduced pressure 
and ttio rosldtto ojitraoted wi th ethor* Tita etbereal so ia t loa «as 
vashod wi th iiMtorf NaHtCOg so lu t ion ( 5 ^ ) | watort smd <iried ovor 
anhydrons ^^2^0^* llemoirat of tt ie solvoitt gayo an o i l (o« 2.0 |;) 
n^ioh was oUroisatograpIied oyer s i l i o a got (40 g)(aeGte f r a c t i o n of 
about ao «1 was ool l fsotad). E lu t ion wltts, l i g h t petroleua'-otrier 
( i S s i ) gav« 4'4iydrox3«otool®»ta-at4-dien-«*one {CChXTHV}^ o r ys ta l l i sad 
f ros l i g h t potrolena (30 ag) »«p* 95^ (roundf Q^ 3 i .84t l i ^ i0«40« 
^27^42^2 >'«(]U^>'«(* ^> 6 i . 4 0 | I I , iO,5S^)« ^ UBX (BtOU) 320 an 
( ttTOO)t Vaaar (Kh jo l ) 3380hr, 16008, 1620 and 1100 e«*^i ^ (COCI3) 
6«66ai (Ca-n), 6,0 d i s t . d (C3-«, aajor J 10 H«), a»f« (C t - ^g ) , 1,08, 
0»<)tt 0«71 and 0*61 (5 asthy l protons)* iF^rthsr e la t i on w i th 
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l ight {i«troletta-«ttier {tOi3) afforded tti« anreootvd Icetoittt (CCU\r} 
Stnticm witii l igtit ^etrotean-^ttior (2tl> f«rjit9ti8d O^oxo-* 
t^«4i74iro3(fotioteitHl«e{i«3B>irl aootate (CCiLXXVDi orf»tal.llKii<l fro* 
t ight pfttrolQ(t» <S9 a g ) | a«|)« f6S^ (IPffitiidi C| 75«65| H, 10«i i , 
Cg^ fl^ ^O^ roqatros C, fS,98f « , tO,04^)* ^ eaac (EtOO) 838 na 
( 4 6 2 0 0 ) | V«a» (Nttjol) 3390br, iMOi, i09O»t i645, i23S and 
10$0 o®*S ^(CDClg) 6,08 <li»t«d ( C t ^ , Btajor J 2 i l»), S*3T« 
(C3-^ w, ®| i2 HK>, 3.0"n>r,s (c?-|i||)» 3#4Hir (oa*), a,os» (caigCoa)! 
ivOit 0*6i| 0«7t tuid 0,61 (S aatUjrl {protons)» Coattaued eluUon 
irith the ®aae sotV€»tf oosthination afforded aex-aOQtoj^-T^oxo-at?* 
fteooohole9t*4«en«^-^io aoid (CCl<XWXt)f ori^slatlised froa l ight* 
fi9trot@txsi (300 »g)» mmpm t»0* (Foandi 0^  73.24$ H, ».8i« <^ 25>"40O5 
ro(|air«fl C, f3 .41 | B, 9.f0jl>, ^ imx (BiOa) 20a na ( ^ 780O)j 
V««x {miJol> 3400*a200hr» Zf^w^ iTiOs, i730«, 18908, 164S and 
1240 aa"*! S (CBClg) 9,83 di«t ,d (COOa and HCOj on D^ O «hak« 
<} 5*S f!s}« e«d dl«t«d |C4-4|| aajor «l 1.8 UK)» 5«3O <C3<-^Q« 
» | 12 n») , 2*8a (CS-pB), 2,0t» (G|gCOO), l ,3 f , 0*8, 0.8 and 0.87 
<S atthrt protmia). Btntioo with l ight pafrolatia-ethor (8t3} 
gava 5«-oxo*-8*6-^«odohQla«t«3-»«n<^-«oio aoid {CChXSLWfi^^ (480 ag) 
at a nonorystalliaablft o i l (Pooadt C| 77.84| a« i0«43. Calod. 
for CgyH^^ Ojj C, 77.8S| 0* i0.575l>. ^) aax (EtOll) 230 na { 4 i 0 0 0 0 ) | 
Vaax (mijol) 3440-3200hr, 17108, igSOa and 1630 oa**| ^CCDG1«) 
a 
8.778 (CO(m), 6.75a (C3-§), 5,87d (C4-f, J 10 Ha), a.7a ( 0 7 ^ ^ ) , 
1.09, 0.88, 0.7 and 0.66 (5 aothyl protmia). 
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ih) With a«8 t o l o 0fitttv«lBiit o f iMnrbftogole motil 
Tlie k6t<ia# (CCLIV)(3 g) on tr»atnei i t n i t t i 2«S OOIQ oqaivalent 
of pei%«B)eoie aold« und«r stait iKr ooniSltioi i* fis «le«ortbed before^ 
f<itlo«f!4} toy colowi ouroBatogreptny g»re (aCLK^iS) (atO «&)» ii»p« 
mtd iii»a«p« t&O^, (OCbinW) (SOO «g> aad 3p*aoet03i^«^y7«960ootiole8t» 
4««iid«^tS*tfl«fldfboa3riie aotil ^CCt*XI[XVl) ( f r o a tbo solvetit aysten 
l i g h t |»etrot«aa-«tb«rf S t * ) * o r r c t a l U e e d frost l i g h t potrolo i ia 
(310 iiig)t a .p . a*S^ C '^oooat C, T0,3«t «t ^ t * ^ , <^ 2I>^ 4©% roqu i re t 
C, n*OSf H, ©•as^)* /jaiair (Otoa) 2i2aai ( ^ tSS0>| V IMIX ( i«ti iot) 
a4O0»32Ooiir, if4s«, i f ta«, ie9a«, teas aii<i isto o«"^| ^^T {coci«) 
t ,4s» 7,33s (3 s C0(3||)» €«a3 <ii»«,4 ( 0 4 ^ , isajor «f i , 5 Ue), 
ll»41«t (C3«(,H| ^ i 3 K B ) , a»0ii (C9*.^j|)# 2* i» (OilgCOO), i *4S, 0 , 9 t , 
0«83 €01^ 0*68 (5 MOtftyl 9)'«*tO]i«>, 
6'«Oxoeftoti!tittt»2>4^ieB*4'«yl itoetata CccitEXV) 
A miietiire of 4«tiyi{ro:s^otiol6«ta«->3y4-><tlfti}«^«otie (CCI>X£tV> 
(40 11$), |»yr i4i i t t (0 .6 mt) «»(! aoetto attHydarido (0*4 a l l was 
at lowed to stand at rooa ton^arature fo r 60 botira* fha rsaot loa 
Mixture waa woricad op i n ttia taaual aKutaar to provida the aeetata 
(CCtxw)(30 ag) «9 a i ionoryatatU«able o i l (foaadt G» 80«0} 
a , ©tSa, ^29^44!^$ raqairsa C, T9.e9| u , iO^o^) . A a*x (eto j i ) 
3i5na (/r 7208h V aax ( t fa io l ) i f f O s , i68S«, i830« iSiO, iiOO and 
i050 oa**^ 
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^•ttiyt 86*fO<toxy*t^xo-«»T^«cQo>iole«t-4^n««*-ottt» iCQhtUX) 
4->efi«6«oiQ aotd (CCI«XXirxiH350 «g) wa* tresteH « i th «ii e3RS««9 of 
an ethareal ftolutioii of ataEoaetbane in t!io ootd aod aftar 10 
Rinatas the ronotioo nlxtoro wa« worked vp to IHo usuml oannor* 
ttetswral of the soliroiit gm9 ^CCLXMX), orar»tfttl&««d from l ight 
p&tmlmm (3tO «f)« ».p» 450® (FOimai C, 7a«83g l l , 9,S0» 
%"4S^« re<iatre8 C, f3.T7| H, 9.83>t>, / | iiax <BtOE) 210 n!i(4 TfSO)| 
V«i«ir (Hojol) a740«« 17450, iTSOs, 1845, 1240 m6 1030 oa^^f 
^(COCl^) 9«43(1 (§COp J 0 !!«)« e.38 <lisl.4 CC4<4I« nemos' ^ 1 B%U 
5»2« <C3^rt» #1 11 H«), 3.T» (COOC^g), 2*5a (C8-f.H), 2.0« (Cii^qoO), 
l«33t 0»88t ®*Q^ "»<* *^»** ^^ iiethyl protoas), 
*tethyl Y'4iyaroay- 3&*«egt03iy-6>7*»ttOOoholo»t-4«»i>*6-K>«ta (Cgt»}|LJC1^ ^ 
^tthyl 3|i«aoatoiiy«-7-oxo«-®»f-sooocholoat-4-«a-0-oat« 
{QCUVaxHZOO ««) in nathanol (30 a l ) «aa treated 9l th eodloei 
horohsrartde (18 «f in 8 « l of sethanol) for 10 flanotee at roo« 
teiqperatare* the reaotlou • Ixt i ire «ae dilliited with water a»<l 
extracted filth ether« The ethereal eottitloa «ae washed «lth 
water ead dried over anhydroaa Na^SO *^ Reaoral of the eolireot 
afforded (GCLXtX) (ISO «g) «e an o i l (Fouitdi 0, 73*34| H^  9*9e« 
So^SO*^5 re<|alree C, 73,47| «, 10«20]()« ^ «ax (EtOH) 210 urn 
( 47200)t V«ox (Nhjol) 38O0l»r, 1740s, 1730e, 1635, 1330, 1100, 
1098 and 1029 e»*^i ^(CDCl^) 6,85 dieted (C4<^, «aJor J 1 Hs) 
- aa3 -
»,33li ( C 3 - ^ , w| l a H«), 3,S3a (Ct-4lg, J 3*5 I I B ) , 3.?a» (CaOCMg), 
2.088 (Cjr^COO), t , t t ) r (Of), t . 3 1 , 0*0, 0.8 ana 0.63 (5 methyl 
prototi*). 
!t|«tliyl 3P«7Hataa«t03or.«6.f*8«eeoftol«at«-4'»eii««6*o«te (CCt«XKXI | 
A ffiixliire of m&tbyt l^^xy^roxy Qf^aeetoxy'-^tt'^&ooemleBt'' 
4-^«6*«at© iCCt,t%K)iW a g ) | pjrridlai? (O.fl «!> aa4 eoeUo ootiydrtde 
Co,3 iBt) ««s atlotretf to «t«a<S a t room teap^rature for TO liour* 
tttiiS$r flnbF4roti9 oondi t lons . firsuftl worn up of tli« rotiwstion tsljriaro 
genre (COIiXXXf) as (sn o i l (00 ii$)(PoaEidt G^  T3*04| H^  9.OS* 
CggRjjgOg requires C, 72.i0t a , 9.T0Si), /j oax (EtOil) 213 n^{L a000)| 
V«AX (H«.|ol) l t40», 'tT20»| 1 0 ^ , t235, 1190, 1000 a0<l 1020 cia**! 
^(COCI^) 6.58 d i s t . d (CioH^ «i€^or <l 1 Rash @«33ta (C3-^§, f | 12 Hx), 
4,15d (CT-^2» '^  ® ^ »^» ^*^®« (COOCBg), 3.03« (a x C^gCuO), 1.23» 
0 .9 , 0.8 and 0.68 (8 ai«tbyl protons)* 
«fon«»* oxt<lation of (CCt*XKlE)i Methyl 3p'*ft0Ctoxy*7«O3C0«4.t«' 
^ottiyl 7-4i3rdroay«3^*fioetoiiy'*6i7«>8toooliOl0st«>4»on«4»<-Oftt« 
(CCLXXY)(40 mg) ««• dissolved In ao«tono and tHo aoltitlon ooot«d 
bolow 10^ In lo»-^«t«r t>«th. Jono»* reagsnt (0 .3 «1) »a» lutdod to 
ttio solution id th oontlnuouH shaklnc for 20 n lnu te s . Vator (10 ml) 
««« Addod to i t Had rosu l t ao t ttixturo was oxtraoted with e tber 
#ilc)i «ft«r tttuftl work ap g&we {QOUXUXH^Q »g)f M.p* and a . a . p . 150^ 
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3p«^ydroxy~T*ojco»<i>T»a»coofaQl»i(t'^»cH''6-oto aetd ICChXSMlJ 
A solut ion of 3i?«s0«toxy-T-O3CO«^,T-»«eoeaolest-4-»oii-6-
olo mi<i {CGhXWnt}iZ50 mi in m mi ot ttethttnoUo SfeOH {U%) was 
floated ufidor r«flttii: for 2 Hour* Tfie a tx t a re was poured in to 
watort AGidifled with IICI aad eartraotod witb otber* Otual work 
up of the et^r notation gc^o {CCh%%Xit)§ o i r s t a l l t e e d froia liglbtt 
petrolonis (320 s g ) , 8i«|», 10S^ (rouadi Ct t4*SS| ll» iO.aa* 
^3T^^44^4 »'®<J»***o» Cf ^S«^t *** 10*02^)« ^ «03r CEtoa) Sl^nia (^70OO)| 
Vciftx (l»a|ol) 35OO^200ttr, S730wt l t20» , ifl93», 1640 and 1005 oeT^i 
Unmi^) 9«46 diist«d (COOH and aCOt on D^ O snake J » l i s ) , e«0ddi8tt<l 
(C4-!I« major <f i Bs), S.SSbr Cori), 4«39m (C3«<<H, w| 12 fle)t S^Sv 
(C8«p||), I*aft 0»®t <>«8 ««<* 0«6T (5 ttotbrl protons}* 
^,T-.mowor:6^7.;:ff^oo<»hoU»t>4-^n-6^ie aoid ^CCLjaytlll 
3p-flydro3ry»T->ox<>-6tT-0«coonol©»t-4*en-6«-oio acid {QChKMtl} 
(160 ag) was subjeotod to <lonos* oaeidation in tHo usoal fasbion 
which affordad (cciiXOIIXlt eryaf a l i i sad froa t igh t petroloua 
(140 wg), tt.p. 160** (Poandi C, 79«44t ttf 9#83. ^3x^42^4 re«piir«s 
Ct 75.3St ^f 0.76%), ^|«aar (BtOtl) 233 am ( 4 11670>{ Vnax (Nujol) 
3400«3a00fcr, 2735wp i720»» ITOOs, IftSSs and 1015 c»*S T^ (CDCi«i 
a 
O.dd (nCO, J 8 Rs) , 7,d9hr,8 (COOR), 6,66s (04-^ ) , 2*50 (C8«m 
and C2'-^2^* ^*^* ^*^» ^*^^ ***** ^*^ ^^ otethjri protons)* 
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Methyl a«TWIt<iye>«><>,T<Ht»oootiol««t«"4«*ett''6*'0&t« iCCUXXMV} 
(85 og) was troated vitti diaeoaetliaiie la ttte itsuAl ttonnftr lo 
afford tbe eiatliisrl ester CCCU!0[:i3V}f oi^stalllz<MS fron l ight 
petroleoia (TO ag) , ia.$»#,t2S® (ronadi C, 7S31f H, » .82. <J2gH 4^0^  
r e h i r e s C, tS ,6f | H* &.9i^). /J«»» (EtOH) umam ( ^ i l 2 0 0 ) { V«»« 
(Hujol) 3 n a » , tT2S», 11'10«» 1600a, l0aO aacl 1440 oii**| ^(CDClg) 
0,38d (HCO, J 5 H«), 6,488 (C4-^), a.8l» (COOCHg), Z.Qm {CQ-SU 
oit^ C2-£^)t t*48« 0 ,9 | 0.8 end 0*65 ($ nottQrl protons), 
77 l l » t l i y t S''^ic«i7gt*e-gecoetioleBt*'8"»<ifi^-H>ato CCX) 
S-^HO-dtB-saooobolest-a-en-e-olo (C0iiXXi;y)(2O0 «%> was 
treated «ttb fun «aEO«a« of fin ethoreal sdlutlom of iSloaom9tii<%ao 
find aftor uaoal iroric ap of ttie roaetloii ciljettirG tbe «i«tliyl eator 
(C1C)(t88 ng) «aa obtalood as an o i l (fousdt G^ 77.79{ a, 10.51. 
Oalod. for CggB g^Og C^  77.90| a, iO.dO^K ^ aax (EtOH) aSOaa 
( 4«987) | Vaax (Mojol) 173S«, l«75s, IfilS aad 1165 omT^i S{CtiQl^} 
e,T5« (C3-f), 5.8d (C4-^, ,1 10 H»), 3.5T« (COOCHg), 2.8ai (CT-fIg), 
1.07, 0.88« 0»8 ai^ 0,60 (5 MMtlisrl protons). 
Diwethyl 3g«»«eato»y-0«7«<oaoohol»atHt«HBaa-S.e»dloarboxylate 
3p-Aoet03if-6#7-»<MSOcholaft-4-eii«-s^8-dli»arboj^llc aold 
(CCCxtWiXlOO «g) was traatad wltii dlQeo»fitli«a« in t)i« uaaal 
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fi«nii«ir to furnish the d les tv r iCGLKXWflt) (80 ag) m an o i l 
^i»l«r (Eton) 213tt» (4T800Jt V s a s (Nujol) 1740», lT20ii, 1040, 
1340 and tlQ5 oa**| ^ (COCl^) 6#63dl»t.d (G4-d, aajor J 1 u e ) , 
5,3a {C3--<n, #1 13 ri»>» a . r s s (CS^COOCH^), 3#65» (CS-COOCIIg), 
3.SSii CC8-^n)t 3.09s (CHg-COO)^ 1.25, 0*9# 0*81 anil 0.65 (8 nethyl 
f»r0toti»>« 
3p«eyaroay-6,T«.«ecQoholpat'-4*<ntte«^.8*<il«Rrtooiiyllc aotd (CCl»,KkXrm j 
A solut ion of 3p<-i^€(toxf«6|7«8eoooholest«4*etie'^9 8<-dloarbox3rllfl 
aeld (CCLXXXiriXSSO «g) Ifi 80 «1 of Aothaoollo NaOH (a^) wa» tieat«4 
nn^er r«flaar for 2 hoars . Usual work up and reiaoirel ot t&# solvent 
fartilahea (CGlrttXVIII), o r r s t a l t l z e d frooi l igh t petroleiiia (200 isg>, 
fs.p, 325** (Poaadf C, 72«9e| a , 9,T4» Cg^fl^^O^ roqulros C, 72»32| 
n , 9 ,821), /) aax (GtOH) 212 «« ( 4c T430)| V aax (Nttiol) 3400-3l00br, 
ITOOa, 16958, 1620 aad 1080 c«**, 
73 3'"0yo*6,7-flaooeholeat«*4*ott<^«8,8-dleagho»rllc acid (GCi*XXXIX> 
3p'4T3rdro]i7«6p7«>9ooochole9t«^«H9ao*5|8«diearboxyllo aold 
(C0t«ttWftl)( l60 «g) vasi sabiaotad to Joaaa* oaddatlon in tha 
usual »mn«tr and th i s affordad (CQLXXUt), orjratal l lzad froa 
l i gh t ptttroloua (130 «g) , a.|», and a,n»|i, 192^ (Fouadt C, 72,SO| 
n , 9 .32, Calod. for C^^l^J>^ C, 73.64| a , 9 ,41^), /•} m*x (BtOH) 
235n« (^8920)} Vaax (?laJol} 3400«3100brt 1725a, 17008, 16708 
and 1610 o«"*. 
*• 22T <• 
An dthereat sotu t ioa of a-ojco-^fT^ieoooHoIett-Hi-^iie-aiO-
aio«rb0:frUe aoid (CCLX^3CtX)(d0 lift} ir«9 tr«ate<} w i th aa excess ot 
eat ethersal wolution ot dlaeoastihiaite la iamigb (€CWG}$ erjtBt&lHzed 
from l i g b t petroleum (TO «g} , ie«p* eniA n*(8«p« 140^ {Foundt Cy 73«38{ 
ITg 0 , f 4 . Calodt f^lr <i29%&% *^ » T3,4tf « , 9,T0^) . / j sax (StOil) 
33Si»s (4.905O)| ])mm (Nu lo l ) i735s, I 7 l 3 s , Id7§5» l&aa« 1185 aad 
1178 00**t ^ (COCtg) Qt^es (CNI-^)i 3,81s (C5-C00Ca^)^ 3,60s 
(CS-iCOOCgg), 2,9-a«4l}r (CS-^H and Ca-W^), l . a , 0 .9 , 0»8 mA 0.63 
(S Mothift p ro tons) . 
Roactton of i ieHiyl 7«4iyilyoxy 3p*acotoa[y"e*7*8aooettol«st-4*eii-
6-»oata (^ CCttXXX) mrttti oertiengoio aoltt 
A sol t t t ioa of (CCLXtX) (80 og) i n oh lorofora was troated 
wi th perbonxolo aold I n ot i torofora ( l aote eQttlvaleat^ and a few 
eiTStals of p-totaenesnlphonlo aold monohydrats. fti« react ion 
Qlxtnrs wne l e f t r t rooa toai|>«rature fo r 48 bours and ohMsiced 
f^ t . l . o . f ro« t t«« to t lBSt Ifo ohanfa was notsd* tio«av«r« and 
tHe rsaot lon a lx tu rs on usual work up provldsd tbs unotianfisd 
(CCLKtX) (70 «g>. 
•» 328 •* 
l%« GoapemiA (CGhXVnHfO i^ g) ««s treated «ltli a obtoroforA 
notutlon of porbeneolo aold (2«S «ol« eqalTaleat) and a fev oi^ift&la 
of p«toliteiie901fi)toalo nold moaohydrato a» eatalyae* "flia prograta 
of tbo roftotlon was cionttorGd by t.t«o« and after 48 teouro the 
reaotloii aixtcire was vorkad iip in ttio naaal maoaer* Golusii 
etiroaatografiiir ow«r s t l i o a gat of tba omda product affordad 
(CChmWt) (30 iag>t a»p* a»d a.a.p* 245**, 
Q^aiotion of 3|^ 'HMioto«y->T«oxo«6.T'"aaooohoieat*»4«>-cn-'^ '»K>lo 
fo fi ofilorofona aoluttoa of (cCLK3Eyit)(100 mg) was addad 
a olitorofona aolutlon of perbonxolo aoid (2«9 mota aqtilvolant) 
and a fev oryatala of p«>tola€aetul|»honio aold monottydrata* T.l .o* 
of tha raaotion siittore at ragiilar intarvala obowad no obaage 
and aftor a pariod of 48 tioara, tba raaotion alxtara was workod 
up fa tba usual faabloa to afford tba unraaotod (CQI«XII^ II) 
(as tMg)| n*p» and o»a»p« t90^« 
Attaaptod oxtdatioo of C7^«o fanetion i n {CCUXWftt} with 
Jonaa* raagent 
SB-Aoatoiy-T-^xo-^tT-aaoooboloatHl-aa-e-olo aold {QGhnxfit} 
(too 1^ ;) waa dlasolvad in aoatono and tba aoltitioo ooolad balow 
• 329 • 
10^ in i09*««t«r batli« «ioii«»* rsAStnt (0«S « l ) was atSdvd to lli« 
solutloo wttti oontinuouft iiliaiEitie for 30 aiautosn Vator Cas a l ) 
iPftt added and ttia result ant fsljctiira axt rooted with ettior vtiioti 
on tisuol iforii: gave the anrem^tod {CQhXWHi} (9d sg)f 9«i)« and 
«*»«!»• 190^« 
a(» .S^dj^^f rttiydro«y^X»»olioleatiaio 
A colxtiiro of otioloaterol ( ^ g) and foraio aoid (20 ai^ 
89^) vaa lioatod on a wator batb at T0«80^ for 9 alnotaa and ^ « n 
ffilloved to attain rooa te«perotiire« tljrdrogon parosida (30 ml^ 
30^) iro9 addod to the fiixttiro and i t waa U«pt at roo» toHtporattira 
for 13 hoars idth ooooaionol shaking. Boiling water (300 sil) was 
addod ivtth s t i r r ing m0 the reaetlon mixture allowed to attain 
rooa toGi{>eratttre i^on a iriilte gr^wutar solid aeiiarated «^leh was 
f i l te red tindor auotlon aad air dried* The solid was disaolved 
in aethanol (dOO «1) and the aolutloo heated with NaOli solution 
(30 a l | 2&%} for 10 aiatttoa on a stea» hath« I t was aoldit ied 
with HCl and dilnted with holllng wator (300 a t ) , the t r i o l 
ohtaloed on cooling was oollooted tty f i l t r a t i o n under reduoed 
pressuro and roor^stallised froa aethanol (IT.O g>t a.p. Z3f^9^ 
(reportod a.p. 237-3»*)» 
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A «ii«pi»ii«tOfi o f 3pflly6p«trlt)3rdroxF*<K*^^ole«t«ii« (5 g) 
I n uDetOfifi (200 jQl) «89 oonlod i n «n lo« t>fttii« Joaes* roag^^n^ 
(19 l i l ) warn ad<l«<S fra<!Qallr « t t b s H r r t n g <nrar a porioiS o f 30 
ti$lniitoii« Wotor (200 a t ) «as adO«d to tbe reaet io i i nkixttira and 
ttie praotpfttata tbiia obtatiMid mia eot looted by f i l t r a t i o a andar 
aootion* fb$ emda prodaot (CCKVtil) was raor ra ta lUeed f roa 
QKithanol (3 ,2 g) f «•!»» 255** (raportad ® is.p* 232«^3**)» 
€hotaat'»4'»a>ia«*3>fl*dloqQ (CCXXt> 
A fflivtara of 9<«iifdroier-*5°<«obolastaiio«»3t6«dloaa (CCISfni) 
(3 g)# dioxaa (140 ail)« and oimo* tt^BO^ (2 a l ) waa haatad uodar 
r a f l o x f o r 1 boar* fbo solvent uma raaovad aoder redaoad praaaiire 
and tbo raaldaa ««• d l l a tad w i tb «atar and extracted vitta atbar« 
fha atbareal so la t lon vaa waabed i r l t b watar* NaHCO. so lo t ioa (5; i ) f 
va tar md dr lad oir«r anbfdroaa ^a«|SO|,« Removal of tbo aolvaat 
proviaad the dealred dlona imMX)f wiUob was raonra ta l l l sad f roa 
l i g h t patrotoun (1.9 g ^ a#p» 123-23*^ (raportad^® a.p* t82»33^)* 
^•aar (EtOfi) 253 n» ( 4 l 0 3 0 0 ) | V wax ( f i a j o l ) lOSOs, 1619 and 
1908 o«"**i ^(cooig) e.iea (c4<|i)« 2.««s (carig «»<* c?-«ij), i.i« 
(Cl0<-C9g)» 0 . r3 (C13«C8^}| 0«oe« 0«9 and 0,S4 (otbar M t b r t prot<ma)» 
• 23t « 
Bafeyr'^ytlUnwr oytdatlon of o!iote>t«4«#o»-»'3«eHMloaft (CCXXl)t 
4«^ydrii!tr««4"Hietboxyohole«fa'p4>6*<li»o*3'HBn« (COJECV)^  f<«^aydroay-' 
ch»tc«t«>4«»«itfl*3*6«fitoai^ (CC3CCII). 3«hydroay«»3>4*o«idoefa<ile«t«> 
dtone (CCiCCyitf) aad 8'<«fa'<*03ctdO'-3«C«»dioxft'*A>BHfc>4altOiao^ Ql»iftaw««» 
4«T*.dloQe (CCCtV^ 
CA> ?itti i m^ m^^v&^^t of ff^y^na^solc ao44 
To A sottitloa of oliotei>t-4*oite»3»6<-dtOHO {CCXMHSi c) itt 
oMoroform (25 tat) was «dd«d a oniorofortt solution of porbeaeoio 
eeld ( l laole o^plvoloot) «a<l a fow erf&ttxla of |»»ftoluofte«alptioiito 
aeid isonotiydrata oa oataljpst and t^e raaetioa mixture allowed to 
fltmid at rood tofliperaturo for 00 tioitra* fte aolvoot was roaoyod 
hy diatlllftttoti ttftder rednood ^rossoro aad tlie rasidua eactraotod 
with ether* itio ethereal solot ion was washed with wateri MaliCci^  
aolotton int)^ water and dried oysr anhydrous SSA^^^* Removal 
of the dosiooant lund aolyent ftrovided an o i l (oa 3*0 g) whioh was 
ohroAatographed ever s l l i o a gel (40 g) (each fraotion of aboat 
30 al was oolleoted>« Blution with l ight petroletioi gave no 
prodoot* eititioQ with l ight {»etroleuii«>ether (iO$i) gava 4«> 
hydroxy«6HBSthoxyohole«ta'-49€«dien»3«ons (CCXCHT} i oriratallisod 
fron l ight f>etrot«as (TO wg), n.p, iOO^ (Pounds C« T7«aO| U, iO.Si* 
^38^44^3 «^<l»^ >*«" ^* 78.08| a* iO»48ltK/I mmx (StOli) 335 tm 
( 4 22700)| Vsax (Na|ol) 3400hr, iOSOa, ie03» 1200, 1060 and 
1030 e«**i Sicnci^) 5*T«d (CT^, J i Ha), 3 .ns (coociig), 3«3n 
m 332 «. 
« (OR ma ca-jt^)* i a » 0«dt» 0«8t in<l 0 , T 3 ( S aettijrl protoai) . 
l^rtber olutifm with Hglit p9trol«iim etn&r (10i3) led to a solid 
(SOO «g)^ fli.p^ as-^O^ (« ¥orr tnUaato nixturo of CCXXL and 
ccxoriit), 
Bltttlofi «lt& I lgl i t po£rolottii*ettior ( 3 i l ) afforded ?><• 
i^dr02tro!iote9t«4«fitio*9«6-dtoi»i (CCXCII^y orysftallteed froa l igi i t 
fiotrolona (400 ag) , «i.p. tas** (ronitdi 0 , fd«3G| u^ lO.ts* ^^Qf^^^^^^ 
ro^iatros C* Te.SSf H, I0« i9^h ^ siut (etOIt) 345 aw ( ^ 1 2 3 t e ) | 
Vaaar (Mo|ot) ddSObri ITOOsp t680a, tda», 1329 and 1040 6s*^| 
^(C0Clg) ©•la CC4«<|), 3,081ir»s (Cf-j^ll), a«3i3 (0^ and CS-^l^^t 1*IS, 
0«d» 0«81 and 0,7 (S aothyi protoaaK coaUauad elation dlt l i 
elitorofor«i<«r4«0f! (aOtl) fitraistiod 3«ti3rdroaiy»3p4-03sidboliolaatHl"^n« 
3«one (CCXCATf), orjratallisod from l ight |»etroletii3 (40 iag>p »«p« 
its® (roandt C, f8 *3 t | a , tO.Oa. %'fl42^Q raquiroa Cf| ?8.38| 
«t 10»10t)» / jnax (gtOff) at» a« (^0$7S} | V«ox (Nitijol) 34aOtir« 
tOtOSt t«30 imd tOeO OB**| <i> (COCl^) 3»08t»ryS ( i p , H-Ca-*C3-~^ ) , 
« ** ^-0-C4 
3*aH ((m and CT«|(j^ )« i.ay O^o* O^Si and 0*e6 (S sotbyl protona), 
(by ffith ^ »ola acwtivalant of poiliangoic aotd 
Tbo lietona (CCXIl)(a g) atban traated «itt i porttaneoio «oid 
(3 «ote atfiilvalont) nndar alMdLlar raiustion oonditiono for 8 dasrsf 
gme after usual ifork up prooadarot followed by oolum obron«to« 
graphjr ofrer s i l io« ge l , oonpounde {cOMffflHiO «g}« s«p« and 
a*««p« 199^ (aforeaaid aolvent syatwa i*a* obloroforiHiioUU aot i ) 
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and 0</C,fa'<rOiEl4lo-6«o]r«-a-ltoaootiole«tiiii««*3|7*^ioiiG {CGWflll) 
(from • la t toa wttti UgM p«»trol«»iia«etlt«r 10sd)t orr«t&lU»od 
frosB tight patroleoa C«30 «g>, M.p, il5**j ii*' 430 (CafB^aO^) 
(li^ oafidt C, 79«80| H, t#94, C^^ H g^O^ re(|iilfes 0, 78*341 11, 9«76^)* 
VniiK (!«a,lol) tT98», 4f20«, i i so , 1140 entl oao» o«*S < (^GDCi3) 
9«d9 {67ii-4|)y 2*9& ( i p i J 18 Hsf g«a eoup].|iift)» 2»3d ( ipf <f 15 tie} 
g^ m gfmpUag^ ^^^h l«01i 0,90^ 0*60 and 0*fO (5 aetUri protoasj* 
(e) ifitti 3 aol^ aqalyalanl of t^arbattseolo eot<t 
tile katoao (€CX^} (2 $} mk traataoot a l ih parbensoio aoid 
(3 isale aoaivaleat) luider atii l lar oooditloas for 8 <lars« folloivad 
hf ootaao etirotaatagraplir orer s l l l a a gel gera (CGXOVtti) (330 »g)» 
itt*p« and ai»«»p« t lS and S'^ «7a'<<«»09tldo«3»6« i^oxa«-AfB«4»lattaaooiioloataiia' 
4|7<i'^oaa (CCGXtr) (fra» aol'^ant a^ttea Ugbt petrolattfli<-ottier 5>4)| 
oiTstatilead froo UgHt patralaam (270 tag} ai»p« 193°t Ift 44& 
(CgyH^jOgXPooadi C, ?3.95] a, 9*47, C^^^gOg raqalraa C» 72«e4| 
fly 9,4t^)« y«ax ( ^ J o l ) i79S9| 173$s» 1300| 1143 and 930*^ ea*^| 
iicmi^) 8,ea (C7a'^ )« 4,4t (ca-^^t <i 5 iia)t d»3d (ip, J IS aa$ 
• 
gas oouptlag)« a*6d (ipf <f 18 ilsf gem oouptlasi C4a«-4|j|^ t ^ • ^» 
0,90| 0«80 and 0«70 ( s aiathirl pretone}* 
6>7-rMlaoate«yehotaeta-^«e«»dlan«>3-ona ( c c i c i l l l 
A nlxtura of 7^*ti3Pdroj(yetielaat*4«eaa«3«e«dtotte (CGKCil) 
(100 ag) part fled pjrridlna (0*3 a l ) and d la t l l l ed aeatlo annydrlda 
m 034 m 
(0.3 a t ) was heated on a mtetm h&th tor iS Hour* aador aahyOroita 
eondttloQ* l^e r«9ttlti»g toliitloit ««§ poured ia to iee oold vater 
and dartraotad a i th ettiar* Tha atbereal aaltttlon »aa vaaliad witb 
«rater» d i l , HCly watar^ i^ allCO^ aottttton {n^fp walar and dried ovar 
iislijrdrana NSflSO *^ Raaovol of tbo aalvaat proirtdad (oaX!Ct£I)t 
a r r i t a l l t ead fra» tight petrotaua (TO oig)« «*{»• tas'^ (Poandt 
C, f4«a9| n , 9 ,3 i , C3j^ W40O5 raquiraa C, f4.40| H, 9«23^)« 
^ a a * {Eton) 320 na ( 4 2iT0A?f V»ax (Kajoll iT0O«, tTSOa^ id30a» 
t@S0g into, 1320, 1310 and 1020 oa**| ^ (CDClg) ©aid (04-^, 
4 1»9 fist tang ranga aat;^ling vtith C2«|>roton)» 2«33is (C2«>|Lg)| 
3»2«» 3*i9a (2 X Cft^ *CQ9>^  i*a« 0*0, 0,3 and 0«7C3 oattiyl j»rotaaa)» 
6»»ilaataiyehotaata'«4*g*dlan*»3~ona {OCieCtV) 
A Q^jrtora ot ahoie»t-4«eQa-»3,d<wdiana {QQXXJJiSiQO m^)^ 
{turlfiad pyridina (0*4 a t ) and d ia t i t lad aoatit» aah^drida (0 ,3 a t ) 
vaa ha at ad oa a staaai hath for 15 houra tindar aohFdraas ooaditiaaa* 
Oaoat w9rk np and raaavat of tha aotvent provldad i&S'miVi^ 
orratat l lead froai tight patrotauw (100 m&}$ ia»p« lia® (foaadf 
C, 80.«8| tt» 10.31. Cg^R^^ Og raqiilraa C, TO.lOj H, 10.0^), 
^•air (gtotf) 39S n« (LZ3ZmH VHUIX (najol) 1770a» lOSOa* ld40« 
1590, laiO and 1190 offlt**! ^i^mi^) 5.78d (J 1.5 II«), 5,T5a 
(C4-^ and CT.§| unaaalgnad), a,4M (CS-^i^h 2*189 {Qg^cool^ i a 8 « 
0*00, 0,81 a»d 0,7t (5 •ethyl protoaa). 
(130 «g)« p u r i f i e d p9rridis« {9»0 «1) «iid d l s U l l e d aO0lio ontiydrido 
(0«a All) was 8it<iwo<3 to staiid at rooa te^perotnre f o r 7a iioars 
ii»4or aahydrous oond i t ion . Tile usual work up firooedoro and r«aov«l 
of tl io soivent provSdod (C(!XCVII>« o r r s t a tUsed fr^ta l i g b t 
fiotrolottm (S§ fflg>» fi.p# t4S** (foiindt C, 75«f3| a , a#8a« C^l l^^0^ 
rofj i i lros C, 76.09$ f l , 9*6S^), ^ MOK {Etm) 2»d niti ( i r 8 4 9 i ) | V«{KX 
( ^ | o l ) 1740»# 1«90«, 10401 1340, l lSO, l i a o and 1030 etT^t 
dCCUClg) a.OebrtS <l|i» K-4J2^^; j—^C4)» a#4ia (CT-^g), 3.0« 
(qfg0OO># l*a9f 0«90» 0,81 and 0.60 (s aottisrl protons)* 
Roeo^toii of 7'<*>jaydroi{yofiolo«t'"4*ope**3«6*KlloiMi (CCXOll^ w i th 
pfirli<^agff»<y ,»o^d 
7'<«^!3rdrosfotiolost«4*oa««a«6-dioiio (CCXCtlXlOO ng) was 
subjeoted to porbonxoio oeld (1*3 aiolo oquivalont) ox idat ion 
oitdor s isdtar oo»dlt loa« m dooorlbod beforot ond progress of tbo 
raaot lon was t ioi i l torod br t * l «o * Af tor 4 hoursf ttio usufi i work 0{i 
and reaoval o f tho solvont proiridod an o i l wblob was eiuroaatoftraptiod 
ovor s l l l o a gel (3 g) (e«ob f roo t l on o f 9 oil was oo l l eo ted ) . 
E lo t lon w i th Ugb t petrolcaB*«etlier (10|3) genre (CC!C0yiIl)(60 wg)^ 
«•!»* imd a*w«p« 119 ( t«l»o« and l« r« i d e n t l o a l w i th tbo oa rUer 
obtained CCtCVtXXK 
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(100 « i ) »a« trdeted iriltti perli«asolo «ct<i (2 ewl* «qulvai«tit) 
ttndar alsiitEr e<»i<ittioii9 md altoiMd to stand at rooa tM^ieratart 
f0r ft v«tlr« fUt fisttal nork tip procedure eiMl roaoirai of tHo eolv^it 
proviiletf en o i l vfelob was oftroaatograpHed over el I l e a gel (2 «) 
(fraotlone of ^ 5 itl enoti were taken)* Bitition «ltt) Ugtit 
petrotetia*0titer (9|4} afforilea (QCOXV) (as •$)» m p^* and si«iB«p, 
t93^ ( t a « o . end i*r* identical wltit tHe ear l ie r obtalaed oaciV). 
- a3T * 
Pr^^mt»Ui»n of hrdragotc aotd golattoo 
1t)« ti^dr««oio «otd soltttloti ««• prepartd aooordiog to 
tloorol and Sjrbora • sodltiw anldt (4 g> wm dlssolT^d In «ftt«r 
(ao III) oitd to thi» wm itdd#d heaa^ne (30 »l) at a^ « salptmrio 
meld (4 al) «it9 th&n iiddtd dro{i«tso wltii siialcing over « {>eriod 
of 30 olnntes At 0<««*^ | shalclag «Q» oontlntidd for mn addltloaal 
0d iiifMite« and tbo orgonio l^ar was togiftrated^ dried and filtered, 
"^le eotutlon of hydraisolo aold (about 30 al) mm raiaed up to 
SO «l W addition of beasseae and «as aeed ia ttte i^aetlone «ltti 
ketoaos* 
Heeotton of S<^*ehole«taif-d7oae (?aaatf) i^tb ao ei^eae of 
lirdrazoic acldt d'*A«a'4»-*ioao*»S<4«Miboleetaao/"0,TMlJ7tetra8sole 
(CCCVI) aad 6'HSi^ §'4l*l^ ie«o-»SK*H8ftoleetii»»T'«<>oe G^CCIX^  
To a oooled solatloa of bj^rasoio aold la beaseoa prepared 
ae above «ae added boron triflaorlde etberate (l«S alf frosbiy 
dietltted) and to tbis wae added a eolation of (XX:iIlI)(3 g) In 
beneeoe (28 »l) over a period of about S houre and tbe lalxtttre 
wae allowed to etaad at rooa tenderatore for 30 hoav^m fbe 
benaene eototloa wee waebed with water« Mfdioo^  eolotloa {$%)$ 
water and dried over aaUiydrotte Ma^ SO^ * Seoaene WM roaoved by 
dietltlatlon aader redueed preeeare and tbe reeldae (ea« 2*0 g) 
*• «d3 
ttitts obtnltted irii« etiroaatosriipliG^l ov«r si l i e A g«l (40 «) an^ 
frAdttons of about 30 ail ware oolleotad* elation «lt t i t>aiiseae« 
ohtorofors (9f3) afforaatf (OOCVI), raoiT«talliKaa fro« Ugttt 
patrol€!«»•• tiior aiatora ( i * 9 §)# «•{»• tdO^ (F'ooiidt Cy 75«@8| 
!Iy 10«8flt ^t td«0* ^2^49^4 ro<piraa G* f6*0S| 11, iO*d} H, t3*U1() , 
]lmm imr) iSiO. U0O otia 1380 o«"*| <f (CDClg) 4*86<ld (€!3*-<Wf 
3^ « 10 S(B| ^^ ^ T ««Jf 3.at<i (eta-^t ^ t« tt«)f ©••a* <ei3-caa)» 
0«9t 0*Si aa<} 0*63 (raaaining aettigrl |p»rotons>» Fort&or olnUoit 
with t>oiiie!ia*etiloroforM ( a i l ) tave tbo laoteyt (COaix) (&00 iig)^ 
«,f>* "* and ti««i«p* i f a • 
RoftOtioa of 3p*^e^^oi^«»|}°<*oboleotaii*6«<ine (x?pgy> yltft an 
««e«»9 of nsrdrasoio aa|4s a*A«a-O-&o«a«.{$-<«H3itola»tiHio/f*0»f*4j^ 
tetyagol-*3^>yl aoatata ^CCCX) 
Tbe katoaa {tXKiV){2 g> iras traatod tdtb t^Armoie aoid-
boron tr l f lnortda atborato in tbo aaitfior deaorlbad for (XX^IZ) * 
Tha ranoval of 1$0ntienB prorldaH aa o i l valob mws orrstalt leod 
fro» l ight potroleii»«^ther stlxtttro to giiro (CC0^>(i«2 g|« iti.p* 
i8»** (Poandt C| T1.97f H, *»•*>! ?»• 11»«0» ^28**48*^ 3 requiras 
C, 7i«00} Rt 0,9d| My ii^eS^K V mmx (KBr) 1730, iSaSp i4S5» 
1300 and 1340 OB**! -^(CBClg) 4,7abr <CI3-<|I, w| 14 «aip 4»49dd 
( C 5 - ^ , * l^^^ t4 R«t J^ ^ 7 H«), 3,4d (C7a-^, J 15 H»)p 3.06a 
((^gCOO), O.SSt (Cia-^cmg}, 0«9i , o*83 and 0«$5 (rettainlng mttxyl 
protons). Tha f l i t rata was strlppod of tba solirant and tba rasidaa 
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wm ohro«fttogr8|>it«d oireir ait loit gel ( t s g) and fraotloa* of about 
29 At iNir« QO%t(Kite4» EltttioQ v i t l i ti«ii]5eiie*ettier ( tOi3) gave 
C€C0t)<5O0 flig)f Umpm and 8t«ia,p, t99^. FttriHer elutioa witb 
1i«iie«iia-<«tftef (Sta) affordod a ooapouadt^  fli«9* i70^ (33 i^l t ^ « 6 
imatfaeA tw tiV9 iittrogea mtmm hn% raaatnad onotiaraaterlaad 
dttt to i t t «»alt ( f tantt^* 
0-A<ia«S*l*o«o«5/.«^tioleataiio/l5,f*djr tafrassol«*3|^ <*<»t (i3€03III 
lll>lll|llllil<»MWH««WI(ll«»l»l»ll«»W»»ll»l»l|lll«ll«ll«ll»^^ III llll<»M»»»^WI||«»Mimi—««III«IPWW«M«I> 
) 
A aolatlon of totraasota (CCCicKsOd m%} i a iOOal laetlkaaoUo 
WeM (S^) «fl0 lioatad andar raf lax for a Cioura* Tb'a oacoaaa of 
aothanol «aa roisovad tin^sr radooad praasura and tua rastdua vaa 
dltutad « l th aotd wataf* aoldiflad «lt l i CtCly f i l t a rad nndar 
giiotlont irasbed witti iratar and a i r dri«d« ftia aolid viaa reoira** 
ta l l lcad fron atilorofors-tigtit patroloum «i:Ktttre to gii^a (cac%II) 
(400 ag), o.p. 190** (rooods c, T3,a6t «• io.43i «• la.f* Car*J4e'^ 4« 
ra<^iraa C, ra.dSg a» iG,41| M, ta .St^)* V a a * (XBr) 3400» t540, 
1480 aad 1390 aa**! -^(CDClg) 4«33dd (CS-H , J^ ^ 13 Hai ^^^^  , ^ »«)» 
3«7Sbr ( C 3 ^ , v | 13 H8)t 3 . ^ d CC7a«a» J 15 8a>« 0«5aa (a id-Gi^) , 
0«9i | 0*81 and o«63 (raaeliiliig aatbyl iirotoaa)« 
Aoytatton of tatraaola (CC03gi> 
A «lxtara of (CCCXtI>(200 ag)t purlf lad pyrldlna (0*4 « l ) 
and a i a t l l l a d aeatle antiydrlda (0*3 « l ) «aa tiaalad on a ataa« batli 
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for 3 tiours* Tli« usual work np md r««<»irftl of ao|ir«at gave (CCCJC) 
( tsa i ig)^ ia«p* and «»»«|i« t85^» 
R»aottoti of 8p*itiy<lroxy*»<«*efiol«afmi«6*on« (Ctffcll) ifjtli an 
ticootfi of li^4re2Q£o ftoldi 6*Ae»^<^o«o«9K*oholo«t8tto^6fT«waJ'^ 
B0l«*3g*ol (CCCXII) and a6«-hydroiey«6' t«trttgol'»»3^ ^ ydroiey«6'«'a»ft;«»a'4to«o»>8> '^«» 
««9MMMli|IHi«lWMPlMI 
fhe Iroottt^t of Icotoiio (C01«II)(3 g) «itt i i^drosoto aoid 
liorofi t r i f luor ide otfiorotto to t&e usual aeaiier gavo a roaiduo 
Co«»3«0 g) ifiiloli wB» oUroaatograpHad over 9S.II0& gol (40 g) and 
fraDtiooo of c^otit $0 «1 «nere oottootod. eiutiou «ltl» oblorofcnrn 
l>rovtdod telra^ole (GeGl I l ) ( l *2 g}» ei»p« aad a*»»p. i90^» l^^rtbor 
oltttioa id til ohloroforw-Mottiaitol ( 2 0 i t ) gave (CCCMlDt a*p« 
aid ii»a»|i* aff-^TS** 
9jMmioro^«a«a«4)«tkoMo«5^««olioloataiio/~6tt«dJ7t«trasol« (CCGXEV) 
rrosttl^ portfiod ttiioiifl otilorlda (0*9 « i } waa added to 
tetrasole (CCCXElXSOO mg) at room toi^oratiira* A vigorous 
roaetlon easuad irltti ttie evolution of goaeoua produota* fUen 
the reaotioQ alaoiiened ttte atarture vtm^ gentler lieated at a 
teiq>erature of SO-dO^ oa a water batu for i hour and thaa pourod 
onto cruatied toe with s t i r r ing . Tbe yalloviati solid taua obtaiaed 
vas f i l te red under suotton aad a i r dried* fbe solid prodoot was 
otirottatograpiieil ovar 9 t l l « a gat (10 g) ana f r«oUoi i« of atKWt 
30 a l vero eoltoetea* s l u t i o n v l t t i toeos«fie«H»titer ( t O t l ) (av« 
CCCCHV>« 0«78tall isei4 frora ligfit petrot«uo (30 aiK)^ «*|>« 19S^ 
(rottnat 0 , 70,39| H^ 9 , 8 | Ny ia.d« O ^ ^ I ^ ^ N ^ C I r«<|uir06 C* 7a*43| 
St 0» t8 | !it t3«31tS>« V a<ur (KSr) 1340, UTOg I3S0 miiS T30 im'*^} 
f (CD0l*> 4»«ddi«l»dd ( C 9 - ^ , J^ ^ 10 Bss} *f„ ^ 6 l is IMOKI C3-«<iI|, 
3«4« (e7a<^» J 1$ nft)« 0*113 (CiS-Cj Ig I t 0 , 9 3 , O«03 and O^Sd 
( r i M M i i l i ^ tt«tli|'} protons)* 
Hffnet^on of 3P*<>tilwo»jy'<«"eh0li»8tim«4i^»oa« (CCmUX) irfitli an 
oaga<m«,.og hyoratolo ,aeii8t 3p*C&loro*0«»afitH3*4ioiiO'^^«*i 
ehotoat«tto/^^f<«4|jrtotraxole (€OCSIV) and 3p*©liloro-.©«»a»«-
••MrwMniit«<*iiHMain>iiaaiM«i«»«M«MMiMiM^^ 
»^oyo^fx.^ftolaaffuy^7M>i|ff (qc^iar? 
flio leatona (GGmdnHZ gj was tfoatea vi t t i hyorasoio aoid 
Horon tf i f l t torl i la attiarate i n tlio aaoal aeaaar wHieii proviaad a 
a«fld aolii! fliaterial (oa* $»0 g ) . Vbis vaa onroaaiographad ovar 
a t l toa gal (40 g) m^ freotlona of ai^oat 30 Ml «ara takaa* glaUon 
irttli battaaaa gara tHa amobaiigaft Katoiio {CCWUIX^ (200 «g>t a.p* 
aiKf «.««p« 123*** Fitrttier alutloa ult i i HaaaooG-atiidr ( l O i t ) 
affordad tba tatrasota (CCCia(V)(l«3 g>, M.p* and M*ii*p« iOS^, 
Cantimiad alatloa «ttt i tha aa«a aolirant ^ a t a « gara tba laetatt 
(CCCW)(80 i«}y • • p . ^ aad • •« ,p* 1«0**. 
• 243 «• 
Sodittii^pgiityi ftteolim rcdttotioo of (CCCXiy>i 6>A«a«a^<HW>> 
Tho totr«e9t« (CCCSCtV) (290 oig) ««s <il«solved in wmrm 
pentft ftlooh0l (10 a l ) «nd •oOioii Metal ( i t 2 t^ «<» Added to the 
eototlon in s«all portions ivttti l a tera l t tea t heating dorlat 30 
«lrRit««* fHo eoltitloa woe bept vara for an iMlditional iNiriod 
of a lioars* fbe reootion ^ x t o r e vaa poured Into oold water and 
noricod up l a tlie usual aaaaer followed by ooloaa odroaatofrop&jr 
onrer s t l l ea gel (H g>* gtlotlon ettl i beaeeao^ottlorofora (8 |3 ) 
afforded (CCOTIKSO ag) , a«|), aad a*«.p« 160^* 
Q*kAaa«*B*4tottOi>3«oxo«^c<«obolostaao/*69f«4jrtetrazole (CK30X!iri > 
file tetra@ole (CCCXII)CSOO as) was dtsaolved l a oeetooe 
and was oooled in lee t»atti« Jonee* roageat (3 a l ) was added 
gradualIr with s t i r r iag over a period of 39 niatitea* water 
(3S ttl) was added to the reaotioa i ls tore luid the preeipitate 
thtts obtaiaed was t a k ^ in ether* fhe aeual work ap and reaowal 
of solvent gare (COCIQfDf ret^fTstaiUaed froa l ight petroletta« 
ether aixtare (490 ag^t •«»• 3 ^ ^ (Fooadt C| T3*0d| fit iO. i f 
Ht i3«68* C^O^M^O reiittirea G, T3*63| a* 10*0} K, i3»f3K)« 
Vaax (KOr) if22» i830» i4«0 aod t^O (M**^! ^(C00l3> 4*«6dd 
( C 8 - ^ , J^^^ 13 H«| J^^^ « Ha), 3.8a (CTa-Sj), 0*»8« (ClS-Cfig), 
0«9i | 0«8i and 9*T3 (reaainlng aethyl protono)* 
•» 243 •• 
4»e<<lMaa«*A,B-'4bi8ho«o«^<^jco«5/.<K>hot««taiio/*eyf«ilJ^t«traBOl« 
fo a voltttion of CccCK?!) i^OQ mg} and i»oao« li^ ^^ i^ ^^*^ ^^^ 
I n 6ey heatmn^ (3*S at>t «oiSlaa a«&d« (30 «g) ««« a<ld«d •tovljr 
v i tb • t i r r i n g «t room tai^ieratara* A t>riaii ratoUoa tiisttttil and 
aftor i liotu* ^ « raaattoa atsrtiira waa poared aato efuaHad toe* 
1%a lienssaiio laf«c v«s ««]»aratad Mud tiMi a<|aeCNi« lajrar ajctraotad 
witH otiloroforn* fJ»iiiiI work ttp of tHe organio e^traats aad tha 
raaoval of tfaa nolvaata gava (CCCWtl) «ti|oti vaa oryviall iaad 
froa ottl<KrofOf«<»ltgiit pafroteaa (3CX> ag)« a«p» aSO^ (fauiids 
Ct f i « i 8 | Q» 9*93| Hy t9«4a« <23rQ49%^ ro<|airaa CS^  t l * 2 i | &» 9*69} 
K» 18,3a^>* V «ax (iSBr) d340t 3a00» te^Oy ie40» ttl40, t470 «ld 
13S0 att*S ^ (CDCtg) t*Ol»r {mf astobangaiibla ifttb B^U 4»6ei»r 
(CS<^) , 4.06s (C4a^j|)f 3,4ta (C!Ta<H|^), 0,4Sa (Oid«>(^^)« 0 . 9 1 , 
0»St aad 0«$8 (raaalaing aa t t^ l prot<»as>* 
3«3HSfti]rleaedioai$^«4'«(iuia<^«tioao*3'<Msltoteetflttso/*d9tH|^ 
(COCItt) 
A alxtnra of atbjrtana glyaol (40 a l ) aod 9odiiia«drlad 
bansaaa (300 a t ) vai liaatod tn a Oaan and StariE apparatus for 
1 noar to r^mov tba traoos of aator» fba ojco*tatraaola (CCCXVIj 
(3 g) and p«*tolu«aasalptioiito aald aoaobydrata (oa« 80 agl wora 
addod and tlia alxtura was Haatad aadar raflux for 13 botir* a i t t i 
«lcit)ttaii#ott«i i*««oirRi of vat«r» $«tiir«t«d Ki^ etCO. •oliitioa «•» 
tltftti added to tiia t%m%ion vtxtttro ooo* i t iiitalii«d tbo rooa 
t««^ftrftt«f« and tti« tionaon* t«r«r ««« separatod. fiia organio 
laQTer waa vaaliad «ltli vatar and drlod ovar aattrdroits jMa«sa^ « 
n«»avat of ttia aotvant affordad (CCCJIic) as an o i l adieti «aa 
eiyatal l iead froa aeelona (2*0 §)» ««{>« 198^ (foiaiidi C« Ti .sai 
H, 10»12f H, I t . H i , Ca9H4g>*40a r a ^ i r a a C, ti»eO| a , l<i«3»| 
»^ n»$2%h V »ax (Ksr) i939t t«sst i^o« iido« iioo and iaao ««**! 
3»4ad <cra«§, J 18 Ss>, O.Sta (C13«^g)» 0*99 0«8i and 0,63 
(rawoiatag natl if l p«i»to»a)» 
• 245 •> 
PARf • III 
file «M0 9p96twti ««ro «»wmr«d on «USI <^«Q jsess spdotro* 
8tet«r at TO •¥ using a <!ir«et iaaertion tiie^le liil«t sjrsttttt «t 
a soaree t«ts^aretar# of about 2$0^« flio anotirato «iaa« a«a»ttro«* 
e«nt» Hero relator to fnvaont ions of hepimomttilnorotritrntsrl^ 
mine at a resotving iKMVor of iS^ OOd* 
ftio vattto ie^/ti of tiie frogaeat iono frooi variotta riag 
B ^ otaotonea are tebttlatad Helov* fita valoaa in parenttisaea ara 
the retatl^a almadciioa {%) of ttie peaks i^tti raspaot to baaa peale 
taken aa %Qa% and ttte oosi|»ositiona of fragaant i« ia m datareilnad 
1^ aoaarata mms {aaasuirattant* 
U^ 436/438 (40.0lt4«3t ^sef^4ti^2^^^* ^ ^ 431/430 {iO«Ot3.S)t 
418/430 <4,3tl*4)» 400/408 ($4,3t30«0| C^a^30CI)» 403 C5»7)« 
lp«"CftloroMa*Ki3rit**9HhqiiO'««^'<<>liotij>«tan*T*^ (CCXttl l l ) 
U* 435/439 ( i4»4f 9«<»g ^a^s^^^Ot) * « / • 42 i /423 ( a * r t t . l ) | 
418/430 (a .S l i . t ) * 408/410 (3*3 | l« l } , 403 C8«3), 401 O0«4)t 
400 (aa.a)» sra (0*6), 310 ( ^ * o u 3i8 (loof c^ j^o ) ,d t7 (8.3)1 
306 (S«0)» 381 <9«0), 283 (10«0), 263 (38«8)| 247 (6k5)t 193(d.5>, 
1T9 (8.8>, ITS («a)» 170 (6«1)» 167 (9.4)t 163 (9.8)» 153 (10«0)9 
193 (I3*3h 149 (7»a)» 147 (5.9)« 141 (5.5)« 139 (8.9)t 136 (9.4)» 
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